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The Export of Castings. 


It is exceptionally difficult to estimate the extent 
in which the foundry industry participates in the 
export trade of Great Briain, because the major 
proportion lose their identity by being built up into 
machinery. The Board of Trade returns, however, 
now include a classification for castings in the 
rough and for the first three quarters of this 


year 1,120 tons of cast iron and 557 tons 
of steel respectively valued at £39,349 and 
£22,722 were exported. This means that 


the cast iron castings are valued at £35.1 
per ton, and steel at £40.8. The small difference 
between the values of cast iron and steel is re- 
markable, a feature which is still stranger, when 
the average values for the month of September 
are examined. Cast iron was here returned at 
£42.8, whilst steel works out at only £39.6 per ton. 

Cast-iron pipes almost universally carry their 
own classification, and British manufacturers have 
more than held their own on the world’s markets, 
the buying capacity of which has been reduced 
by something in the neighbourhood of 50 per cent. 
Tn 1924 probably the British held some 55 per cent. 
of the total exports of cast-iron pipes. So far 
this year they have increased both their tonnage 
and value of exports, but their percentage of the 
total world business will be dependent upon French 
competition. We do not believe this will have 
been so intense as 1924, as probably a certain 
amount of ‘difficulty has been experienced in 
financing French exports. The value for the first 
three quarters of this year is returned at £15.3 
as against £14.2 per ton in 1924. 

Whilst the value of the export business of 
builders’ castings is not so large as that of cast- 
iron pipes, it does show, so far this year, a very 
creditable increase, actually over £100,000. This 
business, too, has been valued at a higher price, as 
against 1924, when the value was returned at 
£45.0, whereas this year this figure is £45.4. 

If these figures can be taken as a criterion of the 
very industrially-complex foundry trade, there has 
been a small but steady increase in business. It 
has been estimated that in 1913, British blast fur- 
naces turned out some 4,000,000 tons of foundry 
pig-iron, as against 1,800,000 in 1924—a rather 
startling decrease. At that period, however, there 
was a very.considerable business done in the ex- 
port of foundry pig-iron, whilst probably the pro- 
portion of scrap in the average enpola burden has 
risen. We do not think that the proportion of 
4 to 1.8 represents the shrinkage in British foun- 
dry business between the two dates, and prob- 
ably the figures of 4 to 2.5 would be more repre- 
sentative. Certainly the exports of iron castings 
dropped, 316.000 to 116,000 tons during this 
period, but these figures when reduced to terms of 
foundry pig-iron would not have a really serious 
bearing on figures estimated to represent a drop 
in the foundry business. 


A Correction. 


The Verein deutscher Eisenhiittenleute, of 27. 
Breite Strasse, Diisseldorf, informs us that in our 
issue of October 15, on pages 317-320, containing 
an article by Prof. Piwowarsky, translated from 
Stahl und Eisen, that footnotes 1 and 12 relating 
to the Materials Commission Reports, Nos. 63 and 
51, are attributed to the German Foundrymen’s 
Association, They were, of course, Committee 


Reports of the Association of German Tronmasters 
(Verein deutscher Eisenhiittenleute), and are pub- 
lished by Stahl und Eisen. 
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Institute of British Foundrymen. 


SCOTTISH BRANCH. 


PRESIDENTIAL ADDRESS. 


At the opening meeting of this Branch, held in 
the Royal Technical College, Mr. J. AFFLECK, 
B.Se., delivered his presidential address, After 
thanking members for his re-election, Mr. Affleck 
said that the year which has just passed has 
undoubtedly been a most gloomy one from the 
point of view of the foundryman, In common 
with other industries, the foundry trade has felt 
the full force of the industria] depression. The 
only bright spots amidst the gloom have been, cn 
the one hand, the light castings industry supplying 
the dire necessity of the nation on the housing 
problem, and, on the other hand, somewhat para- 
doxically, the automobile industry, pandering to 
its luxury. Outside of these spheres the commercial 
situation has been a particularly distressing one, 
and competition for the small amount of business 
available has been of the ‘‘ cut-throat ” order. 
The financial] resources of most firms have been 
severely strained to meet the conditions, with the 
result that development work has practically come 
to a standstill. This again has reacted on the 
foundry supply and allied industries, with the 
result that the slump has been universal and com- 
plete. Many reasons have been advanced in ex- 
planation oi the industrial depression; these range 
from the incidence of sun spots on the one band to 
the effect of deflation and the resumption of the 
gold standard on the other. To the “ man in the 
street ’’ the position is, to put it mildly, somewhat 
obscure. He finds himseli a citizen of a country 
which possesses in ample measure the machinery for 
the production of material wealth. ‘There is, with- 
out doubt, a plentiful supply of labour, and no 
lack of capital, if the over-subscription of popular 
share issues and the enormous expenditure 
on drink, on luxuries and amusements, may be 
regarded as credible evidence. At the same time 
he finds the grim spectre of hunger stalking the 
land, and he tinds many industries, in which this 
country formerly reigned supreme, now languishing 
and dying under the stress of foreign competition, 
Buffeted by economic forces, more’or less beyond 
his control, and which he cannot understand, seek- 
ing in vain for an outlet for his energies and a relief 
from the intolerable blight of unemployment, is it 
any wonder that he should be easily led to consider 
changes of a revolutionary nature in the structure 
of society or in the organisation of industry. 

Mr. A. 8. Beech, in an able and courageous letter 
published recently in Tue Founpry Trave Journat, 
tells us that the root cause of our industrial stagna- 
tion is to be found in the fact that we do not work 
hard enough as compared with our Continental 
competitors, Within certain limits I thoroughly 
agree. There is perhaps in our country too much 
of the spirit that if golf, football, or some other 
game interferes with your business, then give up 
your business, From personal observation on the 
Continent I can confirm that in many establish- 
ments hard work and long hours are the rule, but 
I have sometimes suspected that the docility of the 
Continental] worker in this respect is not always 
the product of intelligence, but sometimes the pro- 
duct of the reverse quality. In many cases the Con- 
tinental worker appears to me to work so long and 
so hard that he is quite unable to play at all, and 
he suffers from the reactions inevitable to a surfeit 
of business, from the penalties associated with a 
life of ‘‘ all work and no play.’’ I do not think, 
therefore, that the British foundryman wili either 
be intimidated or inspired by the floor-covering 
performance of the husky Amazons of the Con- 
tinent, as the place in the sun which has been 
secured by our nation in the past has been obtained, 
to my mind, by the presence of those qualities of 
genius, enterprise, and efficiency, combined with 
sensible industry, far more than by a mere pre- 
eminence in competitive toil. 

From another standpoint it would appear that, 
great as may be the value of the Institute as an 
instrument of progress in times of comparative 
industria] prosperity, it must be even more valu- 
able in times of depression, such as this, when com- 


mercial salvation is only to be found in enterprise 
and strenuous efficiency. Tunis aspect of the ques- 
tion is one which I think has been overlooked by 
some firms and individual members who are inclined 
to sever their connection with the Institute or to 
allow it to lapse during periods of stress such as 
we are now passing through. This course of action 
may lead to the loss of valuable opportunities of 
advancement, opportunities which are by no means 
confined to public discussion, but which are also 
to be found in the persona] contact of members 
at meetings. 

If it be admitted that a really serious effort 
should be made to maintain at all costs a higher 
standard of life in our community as an alterna- 
tive to a compulsory descent to competitive slavery, 
there is clearly only one way open to industry, and 
that is to develop and apply with greater intensity 
scientific method towards the elimination of waste 
and ‘‘ donkey work,”? and towards the improvement 
of individual efficiency in all ranks, This is the 
price we have to pay for civilisation; this consti- 
tutes the veritable ‘‘ white man’s burden,’’ In no 
branch of commerce is there more scope for these 
activities than in the foundry industry, and the 
Institute can be, and should be, one of the fore- 
most agencies in propaganda, The technical 
problems are familiar to all, and each foundryman 
has to meet his own peculiar difficulties according 
to his class of work. From the broadest point of 
view, the first requisite is that we should endeavour 
to approach these technical difficulties in the true 
spirit of scientific inquiry. And what is this spirit? 
To answer this question | do not think I can do 
better than quote the words of Michael Faraday, 
one of the greatest, if not the greatest, practical 
scientist the world has ever seen. This great man, 
who laid the foundations of modern experimental 
physical and chemical] science, and whose wonderful 
practical genius is apt to be overlooked in the 
rabble of modern theories, speaking of the scien- 
tific spirit, says: ‘‘ The philosopher should be a 
man willing to listen to every suggestion but 
determined to judge for himself. He should not 
be biassed by appearances ; have no favourite hypo- 
thesis; be of no school, and in doctrine have no 


master. He should not be a respecter of persons 
but of things. Truth should be his primary 
object. If to these qualities be added industry, he 


may indeed hope to walk within the veil of the 
temple of nature.’’ 

These are the principles on which Faraday, the 
bookseller’s apprentice of London, rose to the 
Chair of Chemistry in the Royal Institution, and 
on which he built those physical and chemical 
researches immortal in the annals of scientific dis- 
covery. Neglecting for the moment the extremely 
unfavourable commercial position, with its finan- 
cial and other handicaps, it appears to me that 
the crying need of the foundry industry of to-day 
is experimental research, not necessarily in the 
laboratory, but rather on the foundry floor, 
research animated by these principles, and carried 
out by practical foundrymen. ‘The part to be 
played by the Institute in the encouragement of 
research 1s quite definite, and consists broadly in 
the fostering in its members of the true scientific 
spirit and outlook. Imbued with this spirit, the 
practical foundryman becomes an experimenter, 
with an immense and ever-increasing field before 
him. On him devolves the task of assimilating 
into practical life, often by methods of trial and 
error, and under difficult practical conditions, the 
constantly growing mass of scientific data which 
becomes available day by day. Work of this nature 
is not easy, as anyone will testify who has ven- 
tured into the field. Its difficulty is only equalled 
by its importance, and I am not exaggerating 
when I say that the whole future of the industry 
depends more or less on the success of the practical 
man in this sphere. As an example of this class 


of experimental work I might mention the recent 
application of pearlitic iron castings to industry, 
under the ‘ Perlit ’’ process, a product of the 
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Notes on the Centrifugal Casting Process with Special 
Reference to the Hurst-Ball Process.* 


By J. E. Hurst. 


Whilst the origin of the Centrifugal casting 
process can be traced back nearly 120 vears, it is 
only during the last few years that it has taken 
up an established position amongst metallurgical 
processes. This successful reintroduction of the 
centrifugal casting process is one of the most 
important advances in metallurgical processes of 
the past decade, and for this reason alone it was 
thought that the following notes would be of 
some interest to the Association. 

This process, consisting of the introduction of 
molten metal into rapidly rotating moulds as a 
method of producing cylindrical castings is now 
familiar in its broad outline to most engineers 
and metallurgists. The internal periphery of the 
mould is made to the required shape and dimen- 
sions of the external form of the casting desired. 
Suitable end closing walls to the mould are 


During recent years this process has_ beet 
revived under various new patents, and is being 
operated in this and other countries on an 
extensive commercial scale for the production of 
cylindrical castings of a wide variety of sizes in 
both steel, cast iron, and non-ferrous alloys. 


Commercial Applications of Centrifugal Casting Method. 

By far the most important application of the 
process is in the watdaition of cast-iron pipes. 
The Stanton-Lavaud system named after its 
inventor—M. Sensaud-de-Lavaud—is full 
operation and dealing with an output of some 
thousands of tons per annum at the Stanton 
Ironworks in this country. The production of 
high-grade cylindrical castings for cylindrical 
liners, piston ring drums, and other similar pur- 
poses by this process is also carried out com- 


Fic. 1.—Grovr or CAsTINGS PRODUCED BY THE Hvurst-BaLL CENTRIFUGAL PROCEsS. 


required, usually plain annular rings, to 
prevent the displacement of the liquid metal 
outside the mould in the direction of the axis 
of rotation. No core is used or required, The 
molten metal is introduced into this rotating 
mould in a suitable manner, and the centri- 
fugal forces resulting from the rotation 
of the liquid metal tend to distribute it towards 
the inner periphery of the mould. When the 
metal solidifies a hollow casting results, the 
external shape corresponding to that of the 
internal shape of the mould. The internal bore 
of the casting, as defined by the end walls of the 
mould, is either truly cylindrical or of a more or 
less paraboloidal form, according to whether the 
axis of rotation is horizontal, vertical or 
inclined. 

These broad principles were embodied in the 
early patent of Anthony Eckhardt No. 3,197 of 
1809. Since this date numerous patents for 
detailed improvements and applications have been 
granted to various inventors, amongst whom 
figure some of those famous in metallurgical his- 
tory, ¢.g., Bessemer, Whitley, Fox, Maxim and 
others. 


* Exchange Paper presented on behalf of the Institute of 
British Foundrymen to the Association Technique de Fonderie 
de Belgique and read at the joint conference of the French and 
Belgian Associations at Liege, October 25, 1925. 


mercially by the Hurst-Ball system, and by 
others under their respective patents. The 
Hurst-Ball system has recently been applied to 
the production of large:diameter cast-iron pipes. 

As applied to the production of castings in 
steel, the centrifugal process is operating both in 
this country and America on the production of 
cast-steel wheels, small cylindrical castings, and 
various forms of hollow ingots. In the non- 
ferrous industries, the process finds application 
in the production of brass tubes for propeller- 
shaft liners, paper-mill roll-sleeves and similar 
purposes. 

The application of the centrifugal system to the 
production of pipes in concrete and the lining of 
cast-iron and steel pipes with concrete and 
special hydrocarbon linings is a development of im- 
mense importance which should be mentioned also. 

The illustrations, Figs. 1 and 2, are typical of 
the wide variety of castings which are produced 
by this process in cast iron, and have all been 
produced by the Hurst-Ball system at the works 
with which the author is connected. The 33-in. 
dia. spigot and socket pipes are probably the 
largest castings in cast iron which have been 
made by any centrifugal process up to the pre- 
sent time. ; 

The difficulties which have had to be overcome 
in the adaptation of this apparently simple pro- 
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cess for the successful production of castings can 
only be appreciated by those who have carefully 
studied its history and development. Many pro- 
blems of a mechanical nature in the design of 
the machinery to sustain the special conditions 
of the process in addition to the many problems 
of a metallurgical nature have been encountered. 

It is the author’s intention briefly to describe 
some of the important steps in the development 
and some of the features underlying the success- 
ful operation of the process with special refer- 
ence to the system of which the writer is the 
joint inventor. 


Axis of Rotation. 


In the principal processes in commercial opera- 
tion spinning about the horizontal axis or an 
axis slightly inclined to the horizontal is adopted. 
Spinning about the vertical axis is also used to 
a limited extent for short-length castings, and 
the author is not aware of any commercial 
application of this type of spinning to the pro- 
duction of long lengths of castings in metal. 
From experience the general rule would appear 
to be that spinning about the vertical axis 
should be adopted for the production of 
those cylindrical castings in which the radial 
thickness is exceptionally great in  com- 


parison to the length, e.g., wheels, locomotive 


Fic. 2.—Suows a Group or 33-1N. 


piston heads, short length thick section hollow 
bushes and ingots. In all other cases where the 
radial thickness is small in comparison to the 
length spinning about the approximately hori- 
zontal axis is to be preferred. Spinning about an 
inclined axis, steeply inclined to the horizontal 
has been practised for the production of small 
piston drums for automobile engine purposes. 
There does not appear to be any particular 
advantage in this method of spinning. A lower 
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and assume a condition of equilibrium in which, 
in the case of spinning about the horizontal axis 
the inside surface is truly cylindrical. In the 
case of liquid metal which is only liquid for a 
short period of time before it becomes. finally 
solid, and moreover during this period is increas- 
ing in viscosity at a rapid rate, the time avail- 


Fic. 4.—Lane’s PovrinG ARRANGEMENT. 


able for the liquid metal to take up a condition 
of uilibrium over the whole surface of the 
meal is extremely limited. For the production 
of castings uniform in bore and thickness, it is 
necessary that the molten metal shall have 
sufficient time to distribute itself evenly, or some 
method of pouring adopted in which this time 


DIAMETER Spicot AND Socket PRODUCED BY THE 
Hvurst-Bati Process. 


element is rendered of less importance in deter- 
mining the even distribution of the metal. 

The method of introducing the molten metal 
into the rotating mould is the principal feature 


which differentiates the various systems of 


centrifugal casting. In the majority of systems 


Fic. Tyre 
with Horizontan Weir Epce. 


TROUGH 


speed of rotation can be used than in the case of 
the vertical axis; but this has to be set off against 
the increased complexity of the design. 

In the production of small diameter pipes in 
the Lavaud system, a comparatively slight 
inclination of the axis of rotation to the hori- 
zontal has been adopted. 


The Method of Pouring. 

In pouring a quantity of liquid into a rotating 
mould, no matter in what fashion, providing the 
liquid remains liquid, it will eventually become 
evenly distributed over the surface of the mould, 


Fic. 5.—Briepe’s Pouring ARRANGEMENT. 


where it is required to produce castings to close 
limits of dimensional accuracy and particularly 
where metal moulds are used, the method of pour- 
ing is the most vital and important feature of 
the process. Where the limits of accuracy are 
not so close, and where the castings are of short 
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lengths and comparatively bulky, the method of 
pouring is not nearly of such vital importance. 

The earliest method of introducing molten 
metal into moulds rotating about the horizontal 
axis was the use of some torm of a bent funnel. 
Such a bent funnel suitably mounted, projecting 
into the die parallel to the axis of rotation allows 
the molten metal poured from an ordinary ladle 
to be directed on to the surface of the mould in 
a continuous stream. The even distribution of 
the whole liquid metal over the surface of the 
mould is acquired by the movement of the liquid 
metal over the surface of the mould in a direction 
parallel to the axis of rotation. This movement 
is brought about purely by the forces originating 
from the rotation of the Sanit metal itself. The 
magnitude of these forces and consequently the 
rapidity with which these movements are brought 
about and completed depends upon the rapidity 
with which the molten metal acquires rotational 
velocity in the first instance. The time available 
whilst the metal remains liquid for rotational 
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its longitudinal axis, and is either large enough 
in itself to hold sufficient metal for the production 
of the casting, or is attached to some external 
reservoir containing molten metal. 

A diagrammatic view of an arrangement of such 
a tilting trough due to Millspaugh is shown in 
Fig. 3. In the act of pouring, the tilting trough 
is inserted into the rotating mould parallel to 
the axis of rotation of the mould, and by partially 
rotating the trough the liquid metal is deposited 
simultaneously over the whole length of the mould 
in a single stream of a width equal to that of 
the horizontal weir edge. 

Various modifications of this apparatus have 
been made by different inventors with the object 
of controlling the weight of metal introduced into 
the mould. In the case of short length castings 
the filling of the mould can be judged by the 
commencement of any metal in excess of that re- 
quired to fill the mould up to the level of the 
internal diameter of the end closing wall (A, 
Fig. 3), to be ejected outside the mould. When 


Fie. 6.—Itivstrates A Hurst-Batt EpGep Pourer, AS APPLIED TO THE PRODUCTION OF 
33-IN. DIAMETER SpiGot aND Socket Pipes. 


velocity to be acquired and for uniform longitu- 
dinal distribution to take place is so short that 
in practice this method of pouring is only suc- 
cessful when applied to the production of short 
length castings having a large radial thickness. 
With the object of reducing the length of time 
required for the molten metal to distribute itself 
evenly over the whole length of the mould, the 
obvious method of pouring at several points or 
over the whole length of the mould simultaneously, 
constitutes the next development. In this manner 
the distribution of the metal over the length of 
the mould parallel to the axis of rotation becomes 
more or less independent of the forces due to the 
rotation of the liquid metal. The apparatus used 
to effect such distribution takes a variety of forms. 
The method of allowing the metal to issue from 
a series of nozzles in separate streams at equi- 
spaced distances over the length of the mould was 
adopted by Whitley. A more modern apparatus, 
which has been developed along various lines by 
different inventors, takes the form of a tilting 
trough of cylindrical cross section. A portion of 
the cylinder wall is cut away in such a manner 
as to form a horizontal weir edge of approxi- 
mately the length of the casting to be produced. 
This trough is mounted in such a manner as to 
enable it to be tilted or partially rotated about 


this occurs the pouring is stopped, and any excess 
metal in the trough carried away in a suitable 
manner. 

The exact completion of the length of the cast- 
ing over and above the length of the pourer is 
derived from the longitudinal movement of the 
metal on the mould surface. In long length 
castings of 12 ft. or more the determination of 
the exact time of the completion of pouring to 
secure such long castings exact in weight and 
dimensions, and also to ensure the elimination of 
defects due to gases trapped between the film 
of metal and the mould with this type of pourer 
is not an easy matter. These difficulties have been 
appreciated from the earliest days, and Whitley, 
in 1884, designed a special form of his multiple 
nozzle pourer to overcome these defects. Instead 
of allowing the individual streams to be con- 
tinuously directed on to the same point of the mould’ 
surface, thus necessitating the intervening dis- 
tance being covered by the longitudinal travel 
of the metal due to the centrifugal force, he 
arranged that a _ reciprocating motion be 
applied to the pourer. The amplitude of this 
motion was arranged that the streams of metal 
were applied at different points lying on a series 
of interlacing helices on the mould surface, the 
‘ead of which was equal to the distance between 
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the nozzles and the direction, depending on the 
direction of reciprocation. By this means the 
whole length of the mould surface was covered 
with a series of interlacing helices independently 
of the longitudinal movement of the stream due 
to the centrifugal force, and ample opportunity 
was allowed for the entrapped gases to escape 
both in front and along the edges of the metal 
streams. This method, which was applied by 
Whitley to casting 9 ft. long, does not readily 
secure the additional object of regulating the 
thickness and weight of the casting any more than 
the ordinary tilting trough. ; 

A further method has been adopted by various 
inventors, in which the metal is poured on to 
the mould surface in a stream of narrow width. 
This stream is distributed evenly over the mould 
surface by moving the suitable pouring spout longi- 
tudinally across the surface of the mould, or by 
moving the mould longitudinally over the pouring 
spout. Lane, in 1891, adopted this method of 
moving the mould over the spout during the pour- 
ing operation, and at the same time applied 
a rotary motion to the metal stream. Sir Hiram 
Maxim, in 1895, arranged a machine for the con- 
tinuous production of tubes, in which the tube 
casting was continuously withdrawn from the pour- 
ing spout. Briede, in Germany, in 1912, designed 
a machine embodying this relative longitudinal 
movement of the pourer spout and mould. Dia- 
grams illustrating the Lane and Briede arrange- 
ments are shown in Figs. 4 and 5. 

The Lavaud system embodies this idea of rela- 
tive longitudinal movement of pouring spout and 
mould with a number of important improvements. 

In the Hurst-Ball System relative longitudinal 
movement of the metal stream and the mould is 
obtained in a modified form of tilting trough in 
which the actual longitudinal movement of the 
mould and spout are avoided. In the form as 
adopted in practice, the tilting trough consists 
of a cylindrical trough having a portion of the 
cylindrical wall cut away in such a manner as 
to leave a weir edge, which is a portion of a helix. 
With a weir edge of this type the height of any 
point.on the edge progressively increases. from one 
end of the trough to the other. If a stream of 
metal is flowing down this trough, then on partial 
rotation of this trough the metal commences to 
flow over the lowest portion of the edge, and suc- 
cessively over the higher portions of the edge 
as they are brought into the lowest position by 
virtue of the partial rotation. The effect of this 
is that the molten metal stream commences to 
pour at one end of the rotating mould, and 
traverses longitudinally across the surface, com- 
pleting the pouring at the opposite end of the 
mould. The metal thus completely covers the 
whole surface of the mould in its traverse, 

The arrangement of the Hurst-Ball tilting 
trough as supplied to the production of 33 in. 
diameter cast-iron pipes is illustrated in Fig. 6. 

The principal advantage of this method of pour- 
ing is the control which can be exercised over the 
rate of pouring. Under the conditions of a con- 
stant volume of molten metal flowing down the 
trough at a constant velocity, the amount de- 
posited on the surface of the rotating mould de- 
pends upon the speed of rotation of the 
tilting trough. If this rotation is uniform, the 
metal must be deposited uniformly over the mould 
surface. Thus the even thickness of the casting 
is independent of the longitudinal travel of the 
molten metal under the influence of the centri- 
fugal pressure, and, as the quantity of metal 
delivered is at a constant rate, the quantity 
deposited is more readily controlled within the 
time available. 


The Rotating Mould. 


When sand moulds are used the time of solidi- 
fication of the molten metal is considerably pro- 
longed. This is taken advantage of in the so- 
called ‘‘ sand-spun ’’ process of production of pipes 
developed in U.S.A., in which the molten metal 
is allowed in a large measure to distribute itself 
evenly under the longitudinal forces due to its 
rotation. Cammen has. proposed the nse of 


moulds at a very high temperature, with this same 
object in view, of prolonging the period of 
solidification of the metal sufficiently to allow it 
to attain even distribution under the influence of 
the longitudinal movement due to its rotation. 
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The use of sand moulds produced in the ordinary 
way has been referred to above, and has been 
resorted to from the earliest date of the art, In 
the centrifugal casting of non-ferrous alloys sand 
moulds have been consistently adopted, and one 
of the principal reasons for this is the lower first 
cost, which is of vital importance where the total 
number of castings of any one size would not 
justify the cost of a metal mould. 


The use of a sand mould in the centrifugal 
casting of pipes in cast iron is actuated by other 
motives. The centrifugal casting of cast iron is 
confronted by a problem peculiar to cast iron 
alone; that is the formation of chilled hard white 
iron. This feature of cast iron is well known to 
be brought about by the rate of cooling conditions, 
and ordinary grades of foundry iron cast in sand 
moulds cool sufficiently slowly as to be free from 
chill. The use of sand moulds in the centrifugal 
process as against metal moulds avoids this diffi- 
culty of the presence of chill in a simple manner. 
The development of this process under the patents 
of Mr. W. D. Moore is being proceeded with in 
America. For a variety of reasons the ‘ sand- 
spun ”’ process involves problems peculiar to itself, 
and particularly in the larger sizes the problem 
of maintaining the same limits of accuracy, 
uniformity of dimensions, and the same quality 
of surface appearance as can be obtained fiom 
metal moulds is one of consideradle difficulty, 
and not so simple as it appears at first sight. 

The use of hot metal moulds pronosed by 
Cammen, and referred to above, is another wey 
of eliminating the difficulty of the chilled surface. 
Cammen recommends mould temperatures of the 
order of 750 to 1,200 deg. C., according to the 
thickness of the casting—the thinner the casting 
the higher the temperature. His primary object 
appears to be not so much that of eliminating the 
presence of chill as that of securing even dis- 
tribution of the molten metal of long length 
moulds. According to Cammen, the primary object 
of the mould should be to conserve the heat of 
the molten metal, and with this view the author 
is in direct opposition. The mould should pri- 
marily be regarded as a means for absorbing or 
dissipating the heat of the molten metal. The 
mould should be designed in such a manner that 
the heat absorbed from the casting is absorbed 
at such a rate that the cooling of the metal 
through the critical range of temperature of the 
formation of graphite is not sufficiently quick to 
prevent the formation of the graphite. If these 
conditions can be obtained, then the castings 
will be free from chill. 


Experience has definitely shown that these con- 
ditions can be obtained using metal moulds either 
water cooled or air cooled for any given com- 
position of cast iron within the limits of the 
ordinary grades of iron used in foundry practice. 

In the Hurst-Ball system as at present prac- 
tised cast-iron moulds are used of such a thick- 
ness that with the rate of casting adopted, the 
inside surface temperature of the mould does not 
exceed 500 deg. C. In the case of castings 4 in, 
dia. by 2 in. thick castings are produced daily 
at the rate of 15 per hour over a period of 8 hours 
without the above maximum temperature being 
exceeded. Quite a number of conditions have to 
be taken into consideration in designing moulds 
to maintain these conditions, and in the Hurst- 
Ball system provision is made for rapidly chang- 
ing the moulds in order to use two or more moulds 
in sequence to maintain and increase if necessary 
the rate of production. The cast-iron mould in 
the riveted steel shell as used for the production 
of 33-in. inside diameter cast-iron pipes is illus- 
trated in Fig. 6, which also shows a casting in 
the process of extraction from the mould. Up to 
date some 100,000 castings have been made by the 
Hurst-Ball system and in no case has any anneal- 
ing been necessary and all the castings are soft 
grey and readily machinable: the s'!icon content 
of the iron used not exceeding 2.5 per cent. 

The adoption of annealing to eliminate the chill 
is one of the features of the Lavaud system, and 
in this system a continuous method has been 
installed in which the hot castings are taken 
direct to the annealing furnace with the object 
of conserving as much heat as possible. The 
moulds used in the Lavaud process are water 
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cooled and the annealing effectively removes all 
the chill. 

The method of coating the internal surface of 
the mould with some form of refractory lining 
has been proposed from time to time, and may 
be regarded as a variation of the ** sand spun ” 
process. A recent development in the coating of 
stationary metal moulds with refractory linings 
has been given some publicity.'. So far as the 
author is aware, such tethods have not been 
actually adopted in the centrifugal casting 
process. 

(To be continued.) 


The Selling of Castings.—XX. 


By Voyaceur. 


The remaining items of advertising literature 
of which the founder can make good use are 
sales folders, broadsides, and envelope-enclosures. 
Broadsides and folders are not by any means 
similar to booklets or catalogues. First of all, 
their size is different. When a folder is spread 
open, it is usually seen to be merely a large sheet 
of paper folded down to a small and convenient 
size. <A broadside is only the technical term for 
a folder bigger than the normal. They have 
certain advantages that the more serious and 
conventional forms of literature do not possess. 
First of all, they give the founder opportunity to 
use larger and more effective illustrations, larger 
sizes of type, larger headlines, and a_ greater 
amount of marginal white space. That is to say, 
their effect is that of a poster in miniature. 
They are usually meant to be perused by one man 
of importance, and their aim is to convey a 
striking message in the briefest possible time. 
They are not meant to be kept. 

Their boldness and comparative inexpensive- 
ness (depending, of course, upon the quality of 
paper, blocks, and printing employed in their 
production) make them exceptionally useful for 
the manufacturer of castings. Groups of cast- 
ings, or large single castings, can be reproduced 
more effectively in large illustrations than in 
small. The broadside or folder should therefore 
be just large enough to give the required impres- 
siveness to the illustrations. At the same time, 
they must not be too large to be conveniently 
unfolded and read. A good and economical size 
is 19 in, x 25 in., or 16 in. x 22 in. Right- 
angled folds will reduce these dimensions to 9} in. 
x 61 in., which makes them suitable for postage. 
How many folds are eniployed will be found to 
turn largely upon the character and heaviness of 
paper. The lighter the material the greater the 
number of folds that may safely be given. 

Since folders and broadsides depend for their 
success upon catching the reader’s eye swiftly, and 
retaining his attention, no pains must be spared 
to ensure that their design is effective and arrest- 
ing. So far as their text is concerned, they must 
indicate the selling-points of the castings in the 
fewest possible words, boldly, logically and simply. 
Each aspect of the selling argument must be dealt 
with separately in a special section of the sheet, 
and the headlines and sub-headings must be large, 
and sufficiently clear to draw the reader’s eye and 
induce him to read the text. 

But in this class of propaganda the most 
important matter is the illustrations. They must 
not be too irregular in size or appearance, or the 
result when the sheet is spread out will be a 
sprawling, ragged mass lacking harmony and 
balance. They must genuinely illustrate points in 
the letterpress. In effect they must clinch argu- 
ments by their vivid representation of that which 
the text conveys. But every needless detail must 
be eliminated. Remove from the photograph 
before the block is made every figure, building, 
appliance, article, or whatever it may be, that is 
not directly helpful to either the illustration itself 
er the argument. Then enlarge what remains, 
and a striking and powerful illustration will be 
the result. 

On the other hand, do not make these illustra- 
tions so large that they have to be held at arm’s 
length in order that a clear view of them in 
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totality may be obtained. Do not attempt to 
cheapen production to a point at which it shows. 
Nothing creates a worse impression than shoddy 
printing or badly-engraved blocks. Use colour, 
There is a definite law of colour 
arrangement, and to violate it is to dazzle the eye 
without improving appearance. Too many spots 
of colour are confusing. 

Folders and broadsides always bring better 
results when they are accompanied by a reply-card 
or addressed envelope, soliciting a reply to some 
trial offer, or whatever it may be that the folder 
states. Certain founders have found it a good 
plan to include this reply-form as part of the 
actual folder, i.e., by perforating the actual sheet 
so that the form can be detached from it easily. 

Summing up the advantages these mailing-pieces 
bring to the founder, one may say that their 
special value consists in bringing the castings 
before buyers not actually using them. They 
hammer home the founder’s name and the virtues 
of his product before the reader has had time to 
take up a definite attitude one way or the other. 
They are the ‘‘ high explosives ’’ of selling. 

Envelope enclosures are small pieces of printed 
matter stuffed into envelopes simply as an extra 
and inexpensive form of publicity. Usually they 
consist of slips, or single sheets, no bigger than 
the envelope that contains them. They add 
nothing to postage, and they are mostly enclosed 
with ordinary correspondence. They may be 
likened to the “ shrapnel’’ of selling. They are 
let off in large numbers in the hope that they may 
‘« kill’? somebody. Of course, if they are sent out 
with ordinary letters, a good many existing 
customers will get them; but this does no harm. 
Existing customers are too often treated by 
founders as if there were no need to confirm them 
in their allegiance. Envelope enclosures should 
not be sent out altogether indiscriminately, of 
course. Some discretion should be exercised. 
Neither should they be sent consistently, week in. 
week out, through the years. They should be used 
occasionally, say for one week in every month. 
They should have a definite message to give, and 
some of these typical messages are enumerated 
here as a_ guide to founders contemplating 
enclosures of this sort :— 

(1) Asking customers why their orders have 
fallen off recently. 

(2) Asking whether the customer knows the full 
range of the firm’s products. 

(8) Asking whether the customer is using the 
castings for all the purposes he might. 

(4) Indicating appreciation of orders received. 

(5) Repeating a testimonial concerning the per- 
formance of the castings. 

(6) Announcing an extension of the service the 
manufacturer gives. 

(7) Enumerating additional sales arguments for 
the goods 

(8) Asking whether the castings are giving satis- 


. faction. 


(9) Announcing changes in 
agencies. 

(10) Offering to execute trial orders on advan- 
tageous terms. 


The mistake to be avoided in the matter of 
envelope enclosures is waste. The maker of steel 
sastings will not find many customers among 
printers and block-makers, however often he circu- 
larises them. Therefore, some discretion will have 
to he exercised, preferably by the Publicity 
Department, in the issuing to the postal depart- 
ments of supplies of enclosures. It is impossible 
to eliminate all waste, but a good deal of it can 
he lessened 

With the discussion of these three forms of 
sales literature one has concluded one’s survey 
of the different forms of printed salesmanship. 
The next article will therefore deal with circu- 
larising and its value to the founder. 


selling staff or 


At A MEETING of the council of the University of 
Birmingham, gifts were reported of model of oil well 
drilling apparatus from the European Oil Industry 
Company, Limited, funds to provide a scholarship in 
the Oil Engineering and Refining Department, from 
Stewarts and Lloyds, Limited, and funds to provide 
for the award of a medal in the Oil Engineering and 
Refining Department from Sir John Cadman. 
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Special Nickel Brasses.* 


By Oliver Smalley, New York, N.Y. 


Except for the work of Guillet, who conducted a 
systematic investigation on the zinc-replacing 
value of nickel in brass, and extended his investi- 
gation with a view to developing commercial high 
zinc content nickel brasses, the author does not 
know of any other systematic research on the 
subject. The most promising commercial alloys 
and their physical properties obtained by Guillet 
are given in Table I. 

These test results scarcely justify the use of such 


perature of which was 130 deg. F. (55 deg. C.)-. 
The pouring temperature of each alloy was con- 
trolled at 10 per cent. superheat. 

When it was desired to investigate in the forged 
or heat-treated conditions, the lower half of the 
ingot was forged into 1-in. sq. bars. In the case 
of cold-working alloys a 100-lb. ingot was cast 1.05 
by 4 in. wide. The lower half was cold rolled in 
three passes to 0.55 in., annealed at the correct 
temperature, reduced to 0.45 in. and re-annealed 


TABLE I. 
Maximum Reduction 
Copper.| Zine. | Nickel. Stress, Elongation, of Area, | Brinell. 
tons persq.in| per cent. per cent. No. 
95.0 41.0 5.0 24.4 46.5 — 94 Sand cast. 
22.6 27.0 90 | Chill cast. 
56.7 39.74 | 3.35 30.0 43.0 51.7 97 | Casting annealed 2 hrs. at 750 deg. C. 
33.9 33.0 50.7 144 ! Cold-drawn bar. 
55.15 | 42.3 2.24 29.8 33.0 — 116 | Casting annealed 2 hrs. at 750 deg. C. 
32.3 29.0 -- 151 Cold-drawn bar. 


quantities of so expensive a metal, and could have 
been obtained from ordinary commercial brass. 

A close study of some of the well-known special 
brasses containing nickel reveals a series of alloys 
which bewilder by their complexity, and one can 
only hazard a guess at the function and commer- 
cial value of each of the many elements used. 

For this reason, it is intended in this paper to 
treat synthetically the development of complex 
nickel brasses, considering the commoner metals, 


so as to restore to the original cast Brinell hard- 
ness number before testing. 

The physical tests were similar to those outlined 
in a paper read before the Institute of British 


Foundrymen.' 
Nickel Brass. 


According to the equilibrium diagram prepared 
by Guertler and Tammann, nickel alloys with cop- 
per in all proportions forming a_ perfect  iso- 
morphous mixture, while the resulting series of 


TaBLe [a.—Special Brasses Containing Nickel. 


Name. | Cu | Zn | Ni | Al Mn | Fe | Sn | P | Pb | 
Turbadium bronze 48.0 | 46.45 | 2.0 0.20 | 1.75 | 1.00 | 0.50 | 0.10 | — 
Turbiston bronze --| 55.0 |41.00 | 2.0 1.00 | 0.16 | 0.86 | — Nil —_ 
German periscope. Maclean In- 
stitute of Metals, 1921—1 53.0 | 34.00 | 9.0 0.35 | 1.50 | 1.50 — — — 
Phosphor- 
Maclean Institute of Metals, tin 
1921—1 60.0 | 34.0 3.0 — 0.50 | 2.00 0.25 0.25 | Warranted to give 30 
tons tensile with ap- 
Hirst Institute of Metals preciable elongation. 
1921—1 on .-| 54.93] 38.41 | 2.59 | 0.93 | — 1.93 | 0.19 | — 0.96 
Nickel-manganese bronze 53.4 | 39.0 2.5 0.20 | 1.70 | 0.30 | 2.60 - 0.30 


including nickel, as a third element, proceeding to 
study nickel as a fourth element on the most pro- 
mising of the ternary series, as a fifth element on 
the quaternary series, and so on to the more com- 
plex alloys. 

To this end, constant conditions were main- 
tained throughout the research, eliminating all 
variables except the one desired; viz., chemical 


alloys, which possess specially useful properties, 
justify their somewhat high cost. The amount of 
nickel that zinc will take into solution is so small 
that it is questionable whether it is soluble at all, 
although nickel forms a solid solution with up to 
approximately 50 per cent. zinc. 

Functioning as a copper-replacing element, the 
alloying property of nickel with the ordinary 


composition, For this reason, virgin metal and brasses is very similar to that with copper. To 
TaBLe IF. 
Material. | Cu | O; | Zn | Ni | Co | Pb | Fe | Al | Si | Sn | Cd | Mn | As 

Copper, American elec- 

trolytic 99.81 | 0.19 | — | Nil Nil | Trace 
Zine --| Nil — |99.99; — — |Trace|Trace; — | Trace} — | Trace 
Cupro-nickel 92.58 | — 1.25) — — | Trace 
Cupro-cobalt -|90.00 | — — 0.04 | 9.76 | — 0.20 
Ferro-copper -| 90.00 — |10.00 
Ferro-zine 0.29 | — {94.10} — 1.16 | 4.45 
Aluminium -|Trace| — — 0.40 | 99.51 | 0.09 
Tin ws ..| Nil —_— Nil — — | 9.20} Nil | Nil — |99.70| — — | 0.10 
Cupro-manganese 172.73 | — - 0.09 | 2.36} — | 0.30 | — 0.03 | 24.35 


specially prepared stock alloys of the chemical 
composition given in Table IT have been used. 
Melting was performed in a 100-lb. pot in a 
natural-draft coke furnace. The method of intro- 
ducing the various special metals investigated and 
the precautions necessary will be detailed under 
each distinctive heading. To eliminate the vari- 
ables introduced by sand moulds, each melt was 
poured into a chill iron mould 24 in. sq., the tem- 


* An abstract of a Paper read before a joint meeting of the 
Institute of [Metals Division of the American Foundrymen’s 
Association, 


introduce pure nickel, a nickel-copper or nickel- 
zine stock alloy may be used. Details of compo- 
sition and test results of the first series of alloys 
made are given in Table IV. 

As Cast. 

With a constant copper content and reducing 
the zine content by the added nickel, 1 per cent. 
nickel brass shows a slight increase in the yield 
point, a drop in tensile strength, a decrease in the 
elongation percentage, but little change in the 


* See FOUNDRY TRADE JOURNAL, vol. 26, pages 48 and 49. 
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shock-resisting properties. Exceeding 1 per cent. 
nickel, there is a general all-round improvement, 
while the ductility is distinctly superior to that 
obtained from standard 59: 41 brass. Increasing 
the nickel to 4 per cent. reduces both the strength 
and the elongation per cent. without affecting the 
ductility. As the nickel content increases, there is 
a general decline in the hardness number. 
Forged. 

Nickel acting as a copper-replacing rather than 
zinc-replacing element, quantities up to 4 per cent. 
do not materially affect the hot-working properties 
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and surface unevennesses, brought about by rapid 
oxidation in the molten state. 


1.5 Per Cent. Aluminium-Nickel Brasses. 

Physical Tests.—The effect of 3.0 per cent. nickel 
on a 1.5 per cent. aluminium 59 per cent. copper 
brass, and on a 1.5 per cent. aluminium 56 per 
cent. copper brass is shown by alloys AN, and 
AN, respectively, Table V. The substitution of 
3.0 per cent. zine by 3.0 per cent. nickel (alloy 
AN,) resulted in an all-round improvement of the 


physical properties, although the 


[V.—Influence of Nickel on Brass. 


strength and 


Percentage 
Composition. Physical be A M.S. E. R.A. Impact | Brinell | Sclero- 
Series condition.| tons per | tons per per per No. No. scope 
No. Cu | Zn | Ni sq. in. sq in. cent. cent. No. 
N ..| 58.96 | 41.04 Nil As cast 8.8 24.9 45.0 49.7 79 90 14 
Forged 9.0 26.0 47.5 62.0 87 90 14 
N, 58.68 | 40.4 0.92 | As cast 9.0 21.1 23.0 36.4 77 76 13 
Forged | 11.0 26.5 49.0 59.3 
N, 59.0 39.1 1.90 As cast 9.0 23.7 56.0 49.7 93 69 It 
Forged 11.9 26.2 54.0 68.0 125 90 13 
N3 59.02 36.95 4.03 As cast 6.9 18.3 50.0 52.2 135 57 9 
Forged 9.9 25.0 64.0 70.0 144 74 10 


of ordinary alpha-beta brasses, although alloy N, 
also works admirably cold. The principal features 
of the test results of alloys N,, N, and N, after 
forging is their general similarity, although the 
beneficial effect of nickel on the shock-resisting 
properties is marked. 
Microstructure. 

Under the microscope, nicke] is shown to refine 
not only the crystal grain and reduce the quan- 
tity of beta constituent owing to a copper-replac- 


hardness are slightly reduced. The increased duc- 
tility shock-resisting properties, however, 
more than compensate for the lowered strength. 
By reducing the copper content to 56 per cent. 
(alloy AN,) the strength and hardness are im- 
proved, but the ductility and impact strength are 
reduced, so that equal physical properties may be 
obtained from ordinary aluminium beta brass, 
Structure.—While alloy 13 consists wholly of 
the beta constituent, alloy AN, is an alpha-beta 


TaBLeE V.—Effect of Nickel on 1.5 Per Cent Aluminium Brass. 


Physical | M.S. | E. per | R.A. | Im- | piney |Sclero- 
Series No. | condition. |f9"8 per, tonsper| cent. per | pact No. | Scope 
Cu | Zn | Al | Ni | Fe | sq. in.| sq. in. | 2in. | cent. | No No. 
i *.. --| 58.35 | 40.11 | 1.54 | Nil | — | As cast | 16.4 | 35.2 17.0 18.5 | 23 129 21 
AN; 58.88 | 36.51 | 1.43 | 3.08 | 0.10 | As cast 11.00 | 30.80 | 34.00 | 33.50) 55 101 15 
As forged | 21.20 | 34.70 | 28.00 | 33.50) 41 148 27 
ANg 55.60 | 39.38 | 1.64 | 3.27 | 0.11 | As cast 14.00 | 34.70 | 15.00 | 18.30) 17 117 25 
Asforged | 15.20 | 37.70 | 22.50 | 23.00] 43 | 129 | 28 


ing value of approximately 1.30, but to break down 
the cell walls of the primary crystal grains: see 
Figs. 1 to 3, representing the standard 59: 41 
brass, 59: 41 + 1 per cent. nickel and 59: 41 + 
4 per cent. nickel. These structural changes no 
doubt explain, together with the increased tough- 
ness of the alpha constituent, the improved shock- 
resisting properties obtained. 


brass of approximately 45 per cent. alpha consti- 
tuent and 55 per cent. beta. Unetched, this alloy 
exhibits the presence of a blue compound which is 
distributed uniformly in a finely divided state 
throughout the mass. Alloy AN, exhibits features 
similar to those of alloy AN,, except that the beta 
consituent now predominates—approximately 80 
per cent. to 85 per cent.—with the result that the 


TasLe VI.—Effect of Nickel on 3 Per Cent Aluminium Brass. 


Percentag2 
Composition. Physical Y-P. M.S. | E. per| R.A. | Im- | Brinell Bclero- 
Series No. condition. tons per tons per cent. per pact No. | Scope 
Ce | Zn | Al | Ni | Fe sq. in. | sq. in. | 2in. | cent. | No. No. 
15 59.85 | 37.13 | 3.02 | Nil ~= As cast 22.3 42.0 18.5 21.5 | 27 159 25 
As forged | 19.0 40.3 24.5 30.6 | 41 154 23 
AN, 60.50 | 33.65 | 2.89 | 2.96 | — As cast 16.60 | 36.70 | 19.00 | 21.50) 27 125 18 
As forged | 21.00 | 39.80 | 28.00 | 33.50) 46 148 27 
Forged, re-| 28.40 | 46.20 | 18.00 | 21.50) — 272 32 
heated, and 
° quenched 
| in water 
| from 780° 
C. and re- 
heated to 
450°C. | 


Nickel-Aluminium Brasses. 
Manufacture. 

Constant conditions were maintained throughout 
and were those adopted in the ternary series. The 
nickel was introduced by means of the standard 
copper-nickel stock alloy although it may be intro- 
duced as an alloy of aluminium and nickel, or of 
copper and nickel, or in the form of shot nickel. 

Nickel is not detrimental to the casting qualities 
of this series of brasses, and nickel-aluminium 
brasses do not call for the care necessary with 
manganese-aluminium brasses to avoid overlaps 


hard beta crystal grains are surrounded by a thin 
envelope of the alpha constituent, which structural 
disposition explains the poor ductility and impact 
strength obtained. 


3.0 Per Cent. Aluminium-Nickel Brass. 

As Cast.—Increasing the copper content to 60 
per cent. and the aluminium to 3.0 per cent., the 
effect of nickel is to reduce the yield point 
and strength without influencing the ductility or 
impact strength—alloy AN,, Table VI. 

As Forged.—When forged this difference is 
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reversed and alloy AN, gives a higher yield point, 
ductility and impact strength. 

Structure.—In themselves, these test results 
suggest nickel to be of little actual value, and, 
because of the cost, judgment is against its use. 
For ordinary foundry practice this is a sound 
decision, for if nickel be introduced into aluminium 
brasses without a knowledge of the structural 
changes brought about when aluminium and nickel 
are used conjointly, the results will be very disap- 
pointing. This is emphasised by the fact that we 
do not possess any information on the structural 
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control necessary to high-tensile beta brasses, nor 
is it so readily ruined by slight overheating. It is 
peculiarly susceptible to the influence of heat 
treatment, however, and yields a Brinell hardness 
range from 110 to 285. After suitably hardening 
by water-quenching from 780 deg. C. and temper- 
ing by reheating to 450 deg. C. for 30 minutes, 
cooling off in the furnace, this alloy gave the im- 
proved physical tests shown, which compare 
favourably with some of the best made forged and 
heat-treated carbon steels, while it is free from ’ 
grain weakness. 


TaBLe VII.—ffect of Nickel on 5 Per Cent. Aluminium Brass. 


Percentual 
Composition. Physical | Y.P. | M.S. | E. per| R.A. | Im- Sclero- 
Series No. condition. |tons perjtons per| cent. | per | pact | Brinell| scope 
sq. in. | sq.in. | 2in. | cent. | No. No. No. 
Cu Zn Al Ni | Fe 
my we --| 69.13 | 26.32 | 4.55 | Nil | Trace] As cast 17.6 31.9 8.0 11.7 33 134 32 
As forged | 20.3 38.6 17.0 20.0 51 143 34 
AN, .. 69.42 | 21.78 | 4.93 | 3.77] 0.10 | Ascast | 15.90 | 33.90 | 13.00 | 18.30] 43 129 30 
As forged | 25.40 | 39.80 | 21.00 | 24.50) 53 148 34 


changes brought about by aluminium and nickel in 
combination. We know that 1.0 per cent. alu- 
minium is equal to 5.6 per cent. zinc, and that 
1.0 per cent. nickel is equal to 1.3 per cent. copper, 
but the replacing value of zinc and copper cannot 
be so pte: 2 calculated owing to the formation of 
the rich aluminium-nickel alloy, to which reference 
has already been made. 

The effect of the nickel in alloy AN, has been 
to restore the alpha constituent, the all-beta struc- 


Thus it will be seen that this alloy has a field 
pregnant with possibilities for the manufacture of 
high-strength castings which have to withstand 
corrosion, service conditions at high temperatures, 
and superheated steam at high pressures. 


4 Per Cent. Aluminium-Nickel Brass. 


As Cust.—Reducing the copper content 1 per 
cent. and increasing the aluminium 1.0 per cent. 
alloy AN,, Table VIII, shows that the effect of 3.0 


Taste VIIL.—Nickel Iron Aluminium and Nickel Tin Aluminium Brasses. 


Percentual | 

Copper Composition. Physical | tons | tons | E.per| R.A. | Im- Sclero 

Series| per condition.| per per | cent. | per | pact | Brinell| scope 
No. cent. | Cu Zn Al Ni Sn Fe sq.in. | sq.in.| 2in. | cent. | No. | No. No. 
AN, | 59.00 | 58.95 | 33.57 | 3.95 | 3.13 | — 0.40 | As cast | 26.00 | 42.50 | 6.00 | 8.40 7 185 30 
As forged] 27.40 | 46.70 | 11.00 |11.70| 7 | 200 | 45 
ANF, | 59.00 | 60.02 | 31.45 | 4.10 | 3.00 _— 1.45 | As cast | 23.40 | 44.50 | 12.00 | 15.00 11 159 27 
As forged} 24.30 | 45.80 | 16.00 | 18.30 19 185 29 
AN, |60.0 | 60.5 | 33.65 | 2.89 | 2.96 | Nil — |Ascast | 16.60 | 36.70 |19.0 | 21.5 27 125 1s 
As forged} 21.00 | 39.80 | 28.0 | 33.5 41 148 27 
AN, | 59.25 | 59.06 | 34.68 | 3.28 | 2.83 | 0.75 | 0.15 | Ascast | 23.60 | 37.00 | 4.50 | 8.40 9 154 34 
As forged] 24.80 | 43.80 | 20.00 | 23.00 | 39 165 41 


ture of alloy 15 being replaced by one containing 
only 60 per cent. of the beta constituent. For 
this reason, alloy AN, belongs to a different series 
from alloy 15 and the two are not comparable. 
The real value of AN, lies in the fact that it is 
an alpha-beta brass of promising unique physical 
properties. It is free from the period of low 


Ae, 


Fie. 1.—59 Cu; 41 Zn. 


temperature brittleness, common to most high- 
strength brasses, and is highly resistant to cor- 
rosion. It possesses the mechanical properties of 
the more expensive monel metal, but is simpler to 
manufacture. It retains’ a good strength and duc- 
tility at temperatures up to 500 deg. C. It may 
be worked hot or cold. It is a safe alloy to forge, 
stamp or extrude, and does not require the rigid 


per cent. nickel is to yield an alloy of exceptionally 
high strength, elasticity and wearing properties. 
but of low*ductility «nd impact strength, although 
it exhibits a remarkably fine and close grain. 

As Forged.—After forging, the yield point and 
maximum strength are further increased without 
ductility or 


any material 
strength. 


change in impact 


Structure.—Structurally it is an all-beta brass 
and is comparable with alloy 15. The principal 
feature of the nickel is its efficacy as a grain 
refiner, apparently due to the germ effect of the 
high-melting-point aluminium-nickel particles dis- 
seminated throughout the molten metal, i.e., it 
behaves much in the same way as iren in ordinary 
brass. 


Fic. 2.—59 Cu: 40 Zn 
; w; 1 N1. 
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5 Per Cent. Aluminium-Nickel Brass. 

To come into line with alloy AN,, i.e., to pro- 
duce an alpha-beta brass containing 5 per cent. 
aluminium, it was necessary to increase the copper 
content to 70 per cent. 

As Cast.—The test results obtained from both 
the aluminium and the aluminium-nickel brass of 
such a composition are given in Table VII. These 
show that in reproducing the ordinary muntz- 
metal structure from a 70 per cent. copper-brass 
by the aid of aluminium, the results are negative, 
for while the yield point and strength are good, 
the ductility and impact strength are poor. By 
further reducing the zinc content by 3.77 per cent. 
of nickel, the effect has been further to increase 
the strength and restore the ductility and impact 
strength. 

As Forged.—In the forged condition both alloys 
are worthy of consideration where special strength 
and ductility are required. Sconomically, how- 
ever, these properties are not improved commen- 
surately with their increased cost, which reduces 
their practical utility. 

Structurally, they display the features of the 
aluminium-nickel brasses previously considered, 
except for greater quantities of the aluminium- 
nickel particles of larger dimension. 


Fic. 3.—59 Cu; 37 ZN; ann 4 N1. 


Nickel-Iron-Aluminium Brasses. 

In this series the nickel and iron may be intro- 
duced by means of pure nickel and a 10 per cent. 
iron, copper-iron alloy, or by means of an alloy 
containing 10 per cent. iron, 10 to 20 per cent. 
nickel, and 70 to 80 per cent. copper. The high- 
melting-point alloys should be melted down with 
the copper under charcoal, a little common salt 
stirred in, and the zine worked in last. 

Quantities of up to 1.0 per cent. of iron show 
a slight all-round improvement of the mechanical 
properties of alloys AN, (Table V) and AN, 
(Table VI), although its value here lies mainly in 
enabling the production of dense sand castings 
of any dimension where special strength and 
ductility are of importance. 

As Cast.—The effect of 1.5 per cent. iron on 
alloy AN, is shown by alloy ANF,, Table VIII, 
this quantity appearing to exert much the same 
effect as 1.0 per cent. of iron on alloy AN,, im- 
proving the strength, ductility, and shock-resist- 
ing properties, 

As Forged.—There is little to choose between 
the two alloys, although alloy ANF, still main- 
tains a superior impact strength. It is an alloy 
which proves particularly useful where such a yield 
point and strength are required. 

Structure.—The effect of the iron has been to in- 
crease slightly the quantity of the alpha constituent 
and to refine the grain still more. This is parti- 
cularly noticeable in the cast condition, while as 
forged or heat-treated it has the structure of a 
heat-treated nickel-chrome steel. 


Nickel-Aluminium-Tin Brass. 


Although it is common practice to introduce 
small quantities of tin into many of the special 
complex brasses, any advantage is conjectural. 
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From an extensive investigation on the influence 
of tin on aluminium, aluminium-manganese, and 
other complex brasses, no evidence has _ been 
obtained to indicate that the presence of tin in 
small quantities improved the casting of the metal 
or the mechanical properties, either in the cold or 
hot state; nor does it seem to affect the corrosion- 
resisting power. If it exerts any influence at all, 
it is to give a slight improvement to the elastic 
properties. 

Reducing the copper content of alloy AN, to 
59 per cent. and retaining the nickel and alu- 
minium constant at 3 per cent., small quantities 


Fic. 4.—As Cast—Cv, 59.25; Zn, 34.0; 
Ax, 3.0; Ni, 3.0; Sw, 0.75. 


of tin are deleterious to the physical properties ; 
the effect of 0.75 per cent, tin is shown by alloy 
AN,, Table VIII. 

Structure.—Figs, 4 and 5 illustrate the micro- 
structure of alloy AN, in the cast and forged con- 
ditions. The disposition of the alpha constituent 
as thin boundaries around crystal grains consist- 
ing mainly of the beta constituent, explain the 
poor ductility and low impact properties. Forging 
having eliminated this structural weakness and 
replaced it by an exceedingly homogeneous close- 
grained one, explains the remarkable improvement 
in the physical properties that have been wrought 


by mechanical work. 


Fic. 5.—As Forcen—Cv, 59.25; Zn, 34.0; 
Az, 3.0; N1, 3.0; Sn, 0.75 


Before concluding this section, attention should 
be drawn to the yield-point figures given, which 
appear in some instances to be both erratic and 
contradictory. In considering the elastic pro- 
perties of brass, however, it must be remembered 
that there is no uniform relation between the pro- 
portional limit and the yield point, and that from 
the ordinary extensometer diagram it is difficult 
to locate where the elastic state ends and the 
plastic state begins or even make a satisfactory 
comparison of the form of the curves of one alloy 
with that of another. The yield-point figures 
given indicate the stress to produce a permanent 
set of 0.01 in. in a 2-in. gauge length, and nothing 
more. They have been included because of their 
common insertion by the engineer in his specifica- 
tion, although some form of dynamic stress test 
would serve this purpose better. 
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Moulding Machines.* 


By E. Longden, M.I.Brit.F. 


The advantages accruing from mechanical aids in 
the foundry are very considerable, although appli- 
cation is very much more difficult than in the 
engineering departments. Considerable develop- 
ments have taken place over the last fifteen years 
in the application of moulding and core-making 
machinery in the production of castings. 

It is surprising what a large number of types 
of moulding machines there are in use in the chief 
manufacturing countries of the world. Also there 
are many founders who have built machines speci- 
ally to deal with certain repetition lines of work 
and over which no modern machine could excel. 


foundry business will do more than hold its own in 
improvements and the world’s work, and that the 
extraordinary output and quality of costings which 
were turned out in pre-war days will be exceeded 
and excelled in the years to come when the. full 
effect of the introduction of mechanical appliances 
will have matured. Thus the decidedly better 
working conditions of the foundry worker, which 
every right-minded person must welcome, will be 
maintained and improved by these very machines 
which he so detests and, in many instances, 
hinders, 


It is stated that the relative cheapness of 


Fic. 8.—PLayx, Sipe anp Env ELEVATION OF A MECHANICALLY OPERATED JARRING MOULDING 
MACHINE. 


Some of these machines are quite unknown to the 
foundry trade generally. 

These keen competitive times compel the 
founder to keep down his costs of production to 
the lowest possible level, with the result that in 
many foundries, in spite of little business, com- 
paratively great strides are being made in the 
application of moulding machines. The lessons 
now being learned in lean times will not, most 
certainly, be lost when the volume of trade reaches 
a higher and more profitable level. So that when 
better times arrive still more and more machinery 
will be introduced ; machinery which has been well 
proved during slack times. 

The introduction of moulding machines has been 
synchronous, in the writer’s own experience, to 
the improved working conditions in the foundry. 
In spite of the natural aversion of the moulder to 
mould-making machinery, really good progress has 
been made, Given an improvement in trade, the 


* A Paver read before the Birmingham Branch of the Insti- 
tute of British Foundrymen, Mr. D. H. Wood presiding. 


machinery is due to the fact that the machines 
can be operated by semi-skilled workmen who can 
be quickly taught to manipulate them. Also that 
the skilled workman is opposed to the introduc- 
tion of machinery because he thinks his skill is 
less needed and that his earning capacity will be 
reduced. Also that the semi-skilled man when 
given a piece price endeavours to run his machine 
as much as possible and thereby earn more. 

This feeling was certainly evident some fifteen 
years back, but to-day even the conservatism of 
the moulder is less flagrant, due to better educa- 
tion and association with moulding machines, and 
nowadays it is possible by a reasonable application 
of tact to develop the machinery with his help. If 
the skilled moulder will operate the machines on 
which substantial moulds are made, helped by one 
or more labourers, to its fullest extent, exceedingly 
good results can be obtained. 

Without doubt the smaller repetition type of 
casting is more likely to be produced to its fullest 
capacity by the immediate introduction of the 
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semi-skilled worker. (Semi-skilled is used in 
opposition to the wrongly-used term unskilled.) 

After considerable experience in the control of 
moulders making very high-class castings, it can 
be definitely stated that there is now a very serious 
shortage of the really skilled moulder. With such 
conditions, if a machine is introduced which 
reduces the amount of moulder labour by 50 per 
cent., the need for moulders is reduced by 50 per 
cent. in that particular case. If in every direc- 
tion where machinery can be applied it is fully ex- 
ploited, the shortage of moulders, which will be 
very acute with an improvement in trade, will be 
materially helped, although machinery has _ its 
limitations in the foundry as in no other depart- 
ment because of the peculiar nature of founding 
which depends so much on the human element. 

Mechanically, as in other matters, the foundry 
was severely neglected in pre-war days. The 
engineer contented himself by applying his talents 
to the improvement of the engineering depart- 
ments, so much so that to-day the need for the 
all-round mechanic is not very evident, There are 
very few machines in a modern engineering shop 
that cannot be quickly mastered in a few months’ 
time by a man of average intelligence. Having 
made such enormous strides in the machining 
operations, and consequently greater accuracy in 
the machined casting, so that the work of the 
fitter, in a great many instances, has been reduced 
to a mere assembler of parts, the engineer turns 
questioningly to the foundry, and let us hope that 
he may accomplish in this department, even if 
only in a comparatively small way, improvement 
spurred by that which he has so splendidly done 
in the engineering departments. His attention 
and help is sought after and welcomed by the 
modern foundry foreman and manager who have, 
as a rule, quite enough to do to occupy their 
thoughts on general problems and practice. 

Many of the moulding machines have been 
invented by foundrymen, and the others only made 
practicable by his co-operation. 

To-day there is not a foundry, however small, 
which can afford to run without moulding and core- 
making machinery of some description. 

There are several well-known firms whose efforts 
are almost wholly employed in producing and im- 
proving moulding machinery, Developments are 
such that there is now no excuse for any founder 
working without them. The future will experi- 
ence improvement not so much in design of 
moulding machine as in the general application of 
those machines as now developed. 

Moulding machines were at one time only em- 
ployed when producing large quantities of small 
repetition castings, but machines are now in 
regular use on which quite a yariety of shapes can 
be made within the capacity of the machine, and 
with numbers off each piece which are not very 
large. Really there is now no casting which is 
made, however large, which cannot be helped at 
some stage of moulding by a certain type of 
machine. 

Early Work on Mechanical Moulding. 


The origin of the moulding machine dates back 
to somewhere about 1826, when an invention was 
brought out in the Harz district of Germany 
whereby castings could be quickly made by the use 
of a pattern plate. Two plates were made, one 
forming the top and the other the bottom impres- 
sion of the casting, so that when the two half- 
moulds were brought together, complete castings 
were produced. 

By 1851 the pattern plate assumed its present 
form. Fairburn and Hertherington were respon- 
sible for producing single plates which combined 
the top and bottom halves of the pattern and were 
chiefly made of cast iron, but bronze and other 
metals were used. 

The improvement in production due to the intro- 
duction of the pattern plates can be ascribed to the 
elimination of the following operations, etc. :— 
Locating of pattern or patterns in the moulding 
box each time a mould is rammed up, and in 
arranging the patterns care is taken that all space 
in the moulding box is usefully filled; the making 
of odd sides and joints; cutting of runner, and 
sometimes riser, gates because they are moulded 
into the pattern plate once and fer all (and here 
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much waste can be avoided, often due to the care- 
less and irregular way in which gits are cut and 
located); the pattern draw is more accurate, as 
correct guides are necessary, consequently much 
repairing of damaged moulds is avoided; better 
looking castings are secured which are truer to 
form and weight, enabling machining by the aid of 
special jigs to be more frequently practised. Hand- 
moulded castings vary in weight from 5 to 15 per 
cent, 

Oddsides, or ramming blocks as Jobson used to 
term them, and matchplates are made from various 


materials such as :—Hard-rammed-polished-dry- 
sand, fireclay, oilsand, cement like Portland 


cement, a mixture of pitch and cement, gypsum 
cement or sulphate of lime, what is commonly 
known as plaster-of-paris, and the present metal 
matchplate which is the logical development. 

From the pattern plate, with its improved guide 
draw, the hand-ram mould machine, with its easily 
controlled mechanical draw, would suggest itself 
to some and to others the combination of the re- 
volving pattern plate to save turning over of boxes 
by hand and waiting for crane. Although this 
latter combination constitutes one of the earliest 
types of machines which were invented by such 
men as Jobson and Woolnough and Dehne (the 
latter type being constructed and marketed by 
Samuelson & Company, Limited, Banbury), they 
constitute practice which is well worthy of note 
and continuation for making many lines of cast- 
ings in spite of the advance of power-driven 
moulding machines of late years. 

The early attempts to ram moulds mechanically 
would possibly be by the aid of pneumatic rammers 
guided by hand. 

Methods of jar-ramming sand moulds dates back 
probably 40 years, but the machines at that time 
were very crude indeed, and the principle or re- 
ciprocating motion was produced by cam action, 
belt power drive, clutch, and fast-and-loose pulleys 
on the cam shaft, main driving shaft running over- 
head to supply a battery of machines. Patterns 
were stripped from the moulds on a_ separate 
machine with ropes running over sheave pulleys 
and balance weights to suit the weight of pat- 
terns and plates. About the year 1896 a combi- 
nation of pattern draw was introduced to work 
with the cam jolter, but still not a part of the 
jolter. The addition was a pneumatic cylinder 
fixed against the wall at the rear of the machine, 
the piston rod fitted with a yoke and long arms, 
these arms came in contact with the underside of 
a stripping plate and the upward movement of 
the piston in the cylinder raised the stripping 
plate and mould, but the greatest load rarely ex- 
ceeded 1 ewt. Mr. J. B. Neesham, of Glasgow, 
was responsible for many of these early develop- 
ments. He was also responsible for the first rail- 
way axle box that was ever made on a jolt-ram 
machine, making it possible at that time to pro- 
duce from 40 to 50 axle box castings per day. 
Such a machine would be of great value, because 
at that time of day axle boxes were ordered at 
the rate of 10,000 each order. 

Mr. Neesham, who is a patternmaker by trade, 
obtained his first introduction to the jarring 
machine in April, 1893. (At that time such a 
machine was unknown in the British Isles.) At 
the age of 33 Mr. Neesham went out to America 
and commenced duties with S. Jarvis Adams, of 
Pittsburg; this firm had purchased an invention 
for. jar-ramming sand moulds. The machine was 
operated from an overhead shaft, on which were 
eccentrics and long rods extending to the foundry 
floor.” By this means the table was lifted and 
bumped on a large block of oak. They next 
introduced the cam action, but the jarring table 
was still lifted by two arms fixed in a horizontal 
position, and worked similar to the old-fashioned 
elve in a forge. Mr. Neesham resigned from 8S. 
Jarvis Adams to take the post vacated by Charles 
Herman, who was a locksmith by trade, but the 
real inventor of the pneumatic jar machine. Mr. 
Neesham describes him as being an extremely in- 
genious man. The old members of the Pneumatic 


Engineering Appliance Company bought the Eng- 
lish rights of the Herman pneumatie jar machine. 
The first small machine was then shipped to Eng- 
land, July, 1902. Mr. Neesham came over to Eng- 
land and 


started up this first small jarring 
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machine which was erected in the machine shop 
of Sexley and Farmers Signal Works, Chippen- 
ham, Wilts. Thus Mr. Neesham, after starting 
up the machine, made the first moulds made on 
the first jarring machine in this country. Mr. 
Neesham then took out a patent in the U.S.A., 
which was for the first combination of a mech- 
anical jar and pattern draw machine. A sketch 
of this first machine is shown in Fig. 8. Along 
with his brother, who helped him with the draw- 
ings, they sold the rights to a Pittsburg foundry. 

Mr. Neesham joined John Macdonald & Com- 
pany, of Glasgow, and has developed what is 
known as the Ajax series of jar-ram moulding 
machines, which weigh from 8 ewt. up to 10 tons. 

Eventually there came along the ‘‘ Herman ” 
hand-jarring machine, with a drop pattern device 
and movable impact block to allow the pattern to 
be lowered from the mould after jarring. Then 
we learn of the ‘“‘ Herman” pneumatic jolting 
machine, with a combination of a pattern draw 
device, the jarring cylinder contained within an 
outer casing and air pressure on both sides of 
piston, the jolt was dependent on the air pressure 
on the top of the piston to force it against the 
impact block. About 1901 we have again the 
‘* Herman ”’ pneumatic jolt ram turnover machine, 
and finally other makers with their larger and 
more fully developed machines which has resulted 
in the fine and large modern machines of the 
present day. 

Messrs. J. Macdonald & Son, Limited, of Glas- 
gow, are familiar to most foundrymen as being 
the principal British manufacturers of such 
machines. These machines are built to jar up 
from a delicate name plate to an engine bed. The 
jarring method is the most applicable device in 
use to-day for the greatest variety of castings. 
The very large machines are built to jar a load of 
ten tons, turn the mould over and draw the pat- 
tern, with the very minimum of finishing. There 
always will be a little finishing by hand on all the 
large machine-made moulds, but the donkey work 
is done in a few minutes. 

To meet and help the jolt machine great atten- 
tion must be given to the patterns, they must be 
well made, of good, sound stability, perfect finish, 
and no back draft, at least ;, in. to the foot should 
be allowed. Patterns must be frequently var- 
nished with good shellac varnish, preferably made 
by the patternmaker himself from methylated 
spirits and not wood alcohol. Half the battle 
and the greatest assistance to moulding machines 
of whatever type is good and accurate patterns. 
Patterns of a medium size can be made in such 
a manner that they are in themselves in a sense a 
moulding machine. They can be divided up and 
shared between two or more moulders, each making 
his part for the final casting. 


Hydraulic Machines. 


Due to lack of time the author has been unable 
to trace properly the origin of the hydraulic 
moulding machine, but they were in use probably 
25 years or more ago. The Bonvillain and Ron- 
ceray Moulding Machine Company, of Paris, are 
well-known makers of such machines. With light 
work quite remarkable results can be obtained. 

There are moulding machines driven by elec 
tricity, as represented by the Pneulec Machine 
Company, Limited, Smethwick (Electric Pneu- 
matic), patents, and the Scott’s, of Norwich (Elec- 
tric), patent. 

Within the last three or four years there has 
been a new development of a hand jolt-machine 
made by the Denbigh Engineering Company, 
Limited, of Tipton. 

Again, there is the sand slinger machine, made 
by the Foundry Plant & Machinery, Limited, 
Glasgow. This machine, as the name _ implies, 
simply rams the sand. Quite heavy casting moulds 
can be rammed both in the floor and moulding 
boxes. There are many more types of moulding 
machines made by other well-known makers of 
foundry moulding machines and equipment. 


To be continued. 


Durtnc Crvic Week in Liverpool the Prescot 


factory of the British Insulated and Helsby Cables, 
Limited, was thrown open to visitors, a very consider- 
able number inspecting the plant and processes. 
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Notes on Copper Casting. 


By ‘‘ Cers1an.”’ 


Of all the metals only about ten are commonly 
employed for brass foundry work, and of these 
copper is used as the synthetic base of most of 
the brassfounders’ alloys. 

On account of certain properties, copper is pro- 
duced in various forms in order to suit the different 
commercial requirements for which it is intended. 
As is well known, copper is not cast without the 
addition of some other metal. Satisfactory results 
mainly depend on the intelligent use, made by the 
founder, of the exact proportions of the special 
metals necessary to ensure the requisite pro- 
ductions. 

Castings in pure copper are difficult to make 
on account of the influence of certain factors. Out- 
standing amongst the latter is the difficulty ex- 
perienced in securing copper free from impurities, 
which have a deleterious effect on the castings, such 
as minute particles of iron, arsenic or sulphur. 
The formation of cuprous oxide in the molten metal 
causes unequal density and flaws. Then again the 
viscosity of the fluid metal and the excessive 
shrinkage of volume which occurs at the moment 
of cooling tend to prevent the metal completely 
filling the moulds. 

It is a common practice to add about 1} per 
cent. zine or tin, wherever permissible, as both of 
these metals alloy well with copper. Lead can be 
melted with copper in different proportions, but its 
use is mainly confined to castings intended to with- 
stand the action of chemicals. 

Phosphorus combines readily with molten copper, 
Small proportions of the former are recommended, 
especially for thin copper castings, as its addition 
deoxidises the metal under treatment, increasing 
its fluidity and elasticity. 

Some founders consider the most satisfactory 
method of obtaining homogeneous castings is to 
have them cast in chills or in dry sand moulds, 
adding approximately 24 per cent. of manganese 
at the time of casting. It is maintained that cast- 
ings made by the toregoing method are readily 
worked, proving themselves to be harder and 
tougher than those cast by any other method, and, 
at the same time, offering a greater resistance to 
variations of temperature. Sound castings of pure 
copper can only be obtained by observing certain 
precautions which should be attended to before 
pouring the metal. The latter operation should 
be carried out at the lowest possible temperature, 
in an atmosphere of carbon dioxide with the addi- 
tion, before pouring, of cupro-silicon. 

Ingots cannot be run down in the usual way on 
account of the gases (which have been absorbed 
by the metal when molten) being liberated as the 
metal cools. 

Copper sets very quickly, and precautions have 
to be taken that the casting is run uniformly so 
that one part does not set before the mould is com- 
pletely filled. In some large works use is made for 
small castings of deflectors,’’ specially con- 
structed buckets into which the metal is first run 
and then equally distributed into the moulds. 

One authority recommends the use of an up- 
runner from the bottom for copper castings, an 
appliance much superior to, and not to be mistaken 
for, the old ‘ horn-runner.’’ The upward flow of 
the latter is apt to be unequal and splash in the 
moulds. In the modern method of running the 
castings provision is made for a runner at each 
bracket. The metal flows upwards freely, rising 
equally without hindrance of any kind. On 
account of the rapid setting of copper the head of 
this runner is made to the large side. 

The material to be used for moulding purposes 
should be rather on tke open side, but should have 
the loam good. The use of a little plumbago sand 
(well rammed) is recommended in parts where the 
thickness runs heavy, because the melted copper 
has a high melting point, lying between 1,000 and 
1,200 deg. C., and taken, as a rule, about 1,084 
deg. C. Hence precautions are necessary. The 
moulds used are composite, the outside being of 
cast iron, whilst the inside is of sand. As the out- 
side is not machined, the hard face of the mould 
stands the heat much better than when machined. 
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Some Fundamental Relationships in Cast Iron, 
Wrought Iron and Steel Manufacture. 


By J. E. Fletcher, Consultant B.C.1.R.A. 


(Continued from page 343.) 


The Scrap Problem. 

The difficulty of estimating for any country, with 
any degree of accuracy, the percentage of scrap 
produced in terms of the tonnage of pig-iron, iron 
castings, steel and iron rolled, forged, stamped 
and drawn material, and of steel castings and 
ingots, per annum, is admittedly great; but, in 
order to get even a rough idea of the trend of 
manufacturing methods, the function of scrap in 
ferrous processes must be visualised. 

The very considerable amount of steel and iron 
used in structures and articles having short 
life through wear and tear, oxidation, corrosion, 
irrecoverable loss through shipwreck and accident 
is increasing yearly. The changes in engineering 
practice, causing machinery rapidly to become 
obsolete, particularly in the marine, railway and 
road traction, electrical and chemical engineering 
branches, are responsible for the return to the iron 
and steel works of scrap at a rapidly increasing 
rate. To this the return of war scrap must be 
added, together with the scrap from the demolition 
of out-of-date factories and plants. 

Altogether, it will be seen that at the present 
time, in order to use up the bulk of scrap avail- 
able, and to prevent its too rapid loss through 
corrosion alone, the mixtures for steel furnaces, 
foundry cupolas, and wreught iron scrap furnaces 
must contain increasing percentages of scrap. 
The growing use of direct metal from the blast 
furnace to the steel furnace throws a larger scrap 
proportion upon the remaining furnaces using 
solid charges. 

One, if not the greatest factor in this scrap 
problem is the effect now being felt in pig-iron 
production. The temptation to use scrap of a 
nature unusable in steel and iron melting furnaces, 
as additions to the ore charges in blast furnaces, 
cannot be ignored by the foundryman, who is often 
puzzled to know the reason for abnormal hap- 
penings in his castings. 

The difficulty of assorting scrap in these days, 
and of judging its character by appearance alone, 
chemical analysis being in many cases imprac- 
ticable, constitutes a serious danger. The fluc- 
tuations in the scrap and pig-iron markets cause 
alternations of runs on either scrap or pig. As 
a consequence, the quality of the cheaper grades of 
steel and iron fluctuates. The tendency is for good 
quality scrap to be scarce during certain boom 
periods, and the poorer qualities to accumulate. 
Then follows a harvest of poor steel and iron pro- 
ducts, the result of the temptation to use cheap 
scrap; for, obviously, the scrap seller can always 
drop his price so as to cut out pig-iron competition. 

The greatest sufferers from these scrap fluctua- 
tions are the foundrymen and wrought iron manu- 
facturers, for, wherever these cannot supply their 
own scrap needs so-called ‘‘ foreign’’ scrap has 
to be purchased, 

It is clear that if metallurgical control is neces- 
sary even when using the best of available ores 
and pig irons, in order to guarantee high quality 
‘* safety first’ iron or steel. such control is almost 
hopelessly impotent when from a third to a half 
the furnace charges must consist of scrap of 
doubtful character. 

In the blast furnace not too rarely. the charging 
of mixed cast iron and steel scrap, iron and steel 
turnings, bundled detinned sheet and clipping 
scrap, to name a few of the odd materials which, 
generally unusable elsewhere, has resulted in a 
mixed variety of pig iron of most uncertain quality, 
the scouring of the scrapyards of Europe. 

The skill of the most expert metallurgist would 
be baffled were he to attempt a forecast of the 
pig-iron composition and structural analysis made 
from burdens of this character. When, in addi- 
tion, coke of variable sulphur and ash content 
has to be charged, the position of the foundryman 
or iron worker who may have to remelt such 


pig-irons (which have not infrequently been sold 
in Europe as refined irons, after being run through 
a cupola as a mixer) may be better imagined than 
described. 

In order to safeguard this product, the wrought 
iron manufacturer who values nis reputation has 
had to make his own scrap from puddled material 
of known character, 

In the steel works the growing use of high 
scrap proportions in the furnace charges has also 
had its dangers. It has been exceedingly difficult 
to keep out of the mass of bought scrap metal 
containing unexpected alloyed materials, such as 
nickel and chromium. Batches of high sulphur 
and high phosphorus metal occasionally drift in 
mysteriously without warning. 

The gathering of scrap ferrous materials into 
specific areas where it can be systematically dealt 
with is occupying the attention of many metallur- 
gists, and some attempts are being made to accu- 
mulate cast-iron scrap at convenient points, where 
it can be remelted and disposed of as scrap pig- 
iron. Unless a careful system of chemical analysis 
is employed at these scrap centres, whereby a check 
on the composition of the remelted products is 
assured, trouble for the user lies ahead. 

In the interests of the iron and steel industries 
this matter demands serious attention. The dis- 
posal of scrap cannot be allowed to remain in the 
hands of distributors who are careless and often 
ignorant of the scientific importance of the 
problem. 

If well handled, the whole scrap problem in any 
country could be satisfactorily solved, and the 
metallurgist freed from the uncertainty he so often 
feels when dealing with unknown scrap. The 
blast furnace, as a_remelter of iron and 
steel scrap, may possibly be one means of economic- 
ally dealing with part of the problem. The cupola 
has clearly much scope in remelting odd casting 
scrap, whilst the open-hearth furnace may be used 
as a remelter of heavy scrap, and the electric fur- 
nace as a desulphuriser of such metal scrap as 
would tend to become useless. 

To each country whose interests in ferrous 
metallurgy are vital, the scrap problem must be- 
come one of national importance. It seems to the 
author that the time has come for serious action, 
for a scientifically operated control in the 
interests of the iron and steel industry. The 
foundry organisations and institutions might take 
up the consideration of this question with great 
advantage to their industries, and symposiums of 
papers dealing with the various aspects of the 
scrap problem would be of great value. Much 
remains to be known concerning the influence of 
repeated remelting of iron on the structure of the 
product, as compared with the remelted virgin 
pig iron structure, 

Every foundryman has his own conception of the 
value of certain proportions of casting scrap 
in his mixtures, and, as a consequence, cupola 
charges vary between all pig and all scrap mix- 
tures. How do these variations affect the structure 
of the product, apart from the pure chemical 
analysis of the ingredients of the charge and of 
the resulting castings? 

Much has been said about the so-called inherent 
properties of certain brands of pig-iron, the use 
of which is often associated with good castings. 
Tn Britain all-mine pig-irons are sought for because 
they balance the evil effect of scrap metal which, 
by repeated remelting, has passed a possible critical 
point where its structural composition has begun 
to deteriorate rapidly. There is, of course, a 
partial] explanation in the chemical analysis of 
the virgin pig-iron and of the repeatedly remelted 
scrap, but the modification of the chemical analysis 
produced by varying the percentages of virgin 
pig-iron and scrap does not always represent the 
differences produced in the mechanical propert‘es. 
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These differences are related to the structural 
composition of the metal and w its degree of 
homogeneity. 

In cupola melting, for example, the size of the 
scrap and its relative bulk in the pig plus scrap 
charge often plays a very important part, just as 
the mixtures of fine and lumpy ore in the blast 
furnace burden may influence the character of the 
pig-iron, even when the chemical composition of 
the powdery ore and of the ore lumps is similar. 

The consideration of the effects of scrap percent- 
ages in a cupola or air furnace charge results again 
in the conclusion that the structural composition 
of the product is the all-important question. It 
would appear that homogeneity of cast structure is 
the index to the quality of irens of similar chemical 
analysis and of similar mean _ constitutional 
analysis. 

Just as the bulk analysis of moulding sands of 
very different grain size constituency may be closely 
similar, so the mean chemical analyses of 
cast irons of greatly different grain size and struc- 
tural homogeneity may be approximately or closely 
alike. Taking the moulding sand illustration 
again, it may he noted that, just as_ the 
addition of new sand to used floor sand in proper 
proportions enables a sand mixture to retain its 
properties, so the use of virgin all-mine pig-iron 
in correct proportions in a pig-iron plus scrap 
charge serves to regularise the structural properties 
of the cast product, and to reduce the deteriorating 
influence of the added scrap. In both cases there 
is a time limit and a critical number of mixings 
beyond which the used sand and the scrap con- 
tents of the mixtures begin to deteriorate seriously. 

As an illustration of the sulphur influence in 
deteriorating Emglish white-heart malleable, the 
result of repeated use of scrap from preceding 
melts, the graph Fig. 4 is given, 

In the same diagram the sulphur deterioration 
during the cupola melting of pig-iron containing 
0.08 per cent. and scrap containing 0.10 per cent. 
sulphur is given. In each cast the scrap used is 
assumed to be taken from the preceding melt, the 
sulphur addition per melt being estimated as 0.03 
per cent. In actual practice, of course, the scrap 
produced is not sufficient for the succeeding melt, 
and foreign scrap has to be purchased. If the 
latter could be guaranteed to contain as low a 
sulphur content as the pig-iron, the scrap from 
the succeeding melts would increase much more 
slowly in sulphur content, and it would take longer 
to reach the danger limit. 

The curves indicate clearly the approximate 
number of remelts required to reach the point when 
further remelts do not add much sulphur to the 
cast products. The maximum sulphur content is 
reached more quickly as the scrap percentage in 
the cupola charge increases. 

By the same method of attack, the influence of 
scrap proportions on grain growth in the metal 
east from similarly remelted pig-iron and scrap 
mixtures is capable of determination. 

The oxidation of the iron, silicon and manganese 
can also be progressively traced in relation to the 
number of remeltings and pig plus scrap propor- 
tions in the charges. 

In conclusion, the author wishes to express the 
thanks of British foundry research workers to their 
American colleagues for the interchange of infor- 
mation on foundry problems, which have done much 
to encourage the advance of research in Britain, 


Book Review. 


Foundry Work, by Sidney Hall. Published in 
three volumes by the Bennett College, Sheffield. 

Volume 1.—The review of a work of this char- 
acter presents a different aspect from normal, as 
one usually obtains from a review a hint as to 
whether the book would or would not be a useful 
addition to one’s library. In this case, however, 
we understand the books are for’the personal use 
of the students of the Bennett College. The 
reviewer, in common with most orthodox day- 
trained professional men, confesses to a prejudice 
against correspondence courses in general because 
of their somewhat extravagant methods of adver- 
tising and the too strong emphasis of the money- 
making potentialities of professional instruction, to 
the complete eclipse of character building. After 
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a careful perusal of these books, however, we can 
state that if a student is thoroughly cognisant of 
their contents, and provided he has in addition the 
correct mental make up, coupled with practical ex- 
perience, he should be in a position to control suc- 
cessfully the average foundry. He must not, how- 
ever, imagine that these books contain all he will 
require. To draw attention to one point only: the 
subject of costing is omitted. An outstanding 
feature of the books is the absence of an index. 
The contents, however, are itemised at length, and 
as they are meant for study and not reference, per- 
haps an index assumes but minor importance. The 
first volume is divided into 17 chapters, which are 
spread over 310 excellently illustrated pages. 
Chapter I is devoted to an elementary outline of 
ferrous metallurgy from the ore to the pig, and 
the second chapter deals with pig-iron grading, 
special pig-irons, and ferro-alloys. The four prin- 
cipal pig-iron products—cast iron, malleable cast 
iron, steel, and wrought iron—are rapidly passed 
in review in Chapter IIT (two pages). They are 
dealt with at length an Vol. Ifl. Foundry build- 
ings and appliances are the subjects of Chapter IV. 
The former subject, we think, might have been held 
over until later, as, we presume, works of this 
character should be progressive. In such a case 
much more space could be devoted to it, whilst 
coupling up with it the important subject of trans- 
port. The author has wedged into this chapter 
the subject of scrap-iron grading, and gives some 
excellent, practical notes. We were, however, a 
little surprised to find no recommendations to 
re-melt average samples, with the object of the pro- 
vision of material of a less variable character for 
use when making important castings. The pre- 
paration of moulding sand is the subject of the 
next chapter (V), and it is dealt with quite satis- 
factorily from the practical aspect. Four chapters 
are devoted to the cupola, and, except no reference 
is made to rammed linings, the field is adequately 
covered, 

Chapter XII bears the caption of ‘‘ Influences of 
the Metalloids.’”’ Of the normal elements enter- 
ing into the constitution of cast iron there is but 
one metalloid, that is silicon. Carbon, sulphur 
and phosphorus are definitely non-metals, whilst 
manganese is a metal. The mistake is being con- 
stantly perpetrated on young foundry students, 
and we hope that those people who have the in- 
struction of neophyte foundrymen will endeavour 
to give the youngsters a clearer conception of the 
word ‘‘ metalloid ’’—‘‘ resembling metals.” 

We consider the chapter devoted to mixing by 
analysis quite a sound one, but here again a minus 
sign has crept in in two places, and cast iron 
cannot have minus quantities of any element. We 
presume the “‘ less than ”’ sign was intended. 

The real value of this volume is contained in 
Chapters XVI and XVII, which are devoted to 
green-sand moulding, 

Volume II.—We have nothing but praise for this 
section. Practically the whole of it is devoted to 
practical moulding, the exceptions being that in 
Chapter III the drying of moulds is described, and 
Chapter VIII, the reverberatory furnace is dealt 
with. The illustrations are particularly well done. 

Volume I1I.—Generally speaking, Volume III is 
confined to the metallurgy of malleable iron, steel 
and non-ferrous metals, and machine moulding. 
The metallurgy is, however, of an elementary char- 
acter, as we are convinced it should be. The 
amount of space devoted to each process is well 
balanced. In dealing with the electric furnace the 
same injustice is done to the Heroult furnace as 
has been perpetrated by other authors. That is, 
an illustration (Fig. 54) is given of a model which 
was out of date in 1916. Fortunately a more 
modern type is illustrated later. 

All phases of machine moulding, including the 
sand slinger, are dealt with. This section com- 
pares more than favourably with any standard 
work on the subject. We failed to find any trace 
of prejudice in favour of any one _ particular 
system, which is not aiways the case. 

We congratulate Mr. Hall on his work. The 
production is much less of a compilation than the 
majority of technical works. To say this of a 


work containing in al] some 888 pages illustrated 
by 858 diagrams—there are but few tone illustra- 
tions—shows clearly the industry of the author. 
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Handling Materials in a Brass 
Foundry.* 
By T. C. Frinn, East Cambridge, Mass, 


The analysis which follows is that of the 
materials handled in a brass foundry having a 
daily average output of 2,500 lbs. of castings, 
which requires 152 tons of material handling to 
produce one ton of castings. The principles 
followed in making the analysis, although in this 
case applied directly to a brass foundry, could 
easily be modified to meet iron foundry conditions, 

aul operations in the following analysis of the 
handling of materials in a brass foundry start 
with the taking of raw materials from the storage 
bins of the foundry, and following the operations 
through the various departments, and ending with 
the castings delivered in the despatch room ready 
for use of other departments or for customers. 

All operations outside of the foundry have not 
been considered in this analysis. They would con- 
sist of the delivery of materials, coreboxes, 
patterns and flasks from the outside or other 
departments of the works. 

The handling of materials, coreboxes, patterns, 
flasks, shovels, and other equipment in the foundry 
is considered in this analysis, which is made up 
in divisions generally classified by departments 
in the operation of a brass foundry, 

The question of material handling in a brass 
foundry is of greater importance than many 
persons realise, primarily because of the close rela- 
tion which material handling bears to the problem 
of the elimination of waste by the reduction of 
the amount of material handled to produce one 
ton of castings. 


Melting Department. 
OPERATIONS. Weight in lbs. 
Metal and scrap taken from stock bins and 
weighed .. .. 4,700 
Delivering metal and serap to melting 
furnaces .. 4,7 
Charging metal and serap into melting 
furnaces .. -. 4,700 
Pouring metal into ladles 4,700 
Pouring metal from ladles into nioulds or 


Total metal handled—Melting Department 23,500 
Coremaking Department. 


OPERATIONS. Weight in lbs 

Loading new sand, taken from bins, into 

mixer ee 850 
Loading old sand, taken from foundry , into 

mixer bin 850 
Shovelling old sand, from bin, into sand 

Emptying sand from sand mixer . . . ae 
Delivering mixed sand to core benches .. 1,700 
Shovelling sand into coreboxes .. 
Turning loaded coreboxes on plates 
Setting core platesinto ovens... 1,700 
Removing core plates from ovens .. 1,700 
Delivering core plates to finishing benches 1,700 
Removing cores from core plates .. 1,700 
Turning over cores for niente and black- 

ing .. 1,700 
Placing finished cores in storage ar 1,700 
Setting finished cores alongside of moulds 1,700 
Placing finished cores into moulds -- 1,700 
Delivering refuse core sand outside for dis- 


Total Material Handled—C ene 
Department .. ne 23,800 


Moulding Department. 


OPERATIONS. 


Weight in Ibs. 
Loading new sand from bins and delivery 


to foundry 500 
Spreading new sand over - foundry sand 

heaps 500 
Gathering and dumping ‘old sand over 

floor heaps . 14,000 
Mixing old and new sand ‘three times for 

moulding 43,500 


To produce 2,500 pounds of castings daily 
requires 400 mioulds of 12 in. by 14 in. 
flask size. Each mould covers the fol- 
lowing cycle in material handling. 


* An abstract from a Paper presented to the American Foun- 
drymen’s Association. 
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Weight in lbs. 
Putting pattern plate on machine .. 18 
Placing drag flask on pattern nd 27 


Filling drag flask with sand . 
Peaning and strike-off sand. i 
Placing bottom board 5 
Squeeze 
Rolling over drag flask 
Removing pattern plate... 
Placing drag flask on floor .. .. 49 
Placing pattern plate on machine .. 18 
Placing cope flask on pattern - 27 
Filling cope flask with sand . 
Peaning and strike-off sand . 
Putting in board 5 
Squeeze 
Rolling over cope flask os -- @ 
Drawing off pattern plate .. . 
Placing cope flask on drag flask .. 44 


Placing weight on mould 
Material handled complete cycle for 


one mould .. 431 
Material handled—400 moulds (431 

Ibs. each) .. 172,400 
Shaking out 400 moulds—weight each 

139 Ibs. 55,600 


Delivering refuse sand outside for disposal « 500 


Total Material ee De- 
partment 287,000 


Cleaning Department. 


OPERATIONS. 
Renioving castings, — and gates to 
gangways 4,230 
Taking castings, sprues and gates to clean- 
ing room 4,230 
Cutting sprues and gates from castings .. 4,230 
Delivering sprues and gates to mietal stock 


Weight in Ibs. 


room .. 1,600 
Moving castings and ‘putting them in sand 

blast .. 2,630 
Removing castings from sand blast .. 2,630 
Grinding and chipping castings .. .- 2,580 
Inspecting and counting castings .. 2,580 
Loading castings for delivery a -. 2,580 


Delivering good castings to shipping room 2,500 
Delivering all metal and ne for 
recovery .. ‘ 110 


Total Material Handled—C sittin De- 
partment 29,900 


Miscellaneous Material Handling. 
Not mentioned in the foregoing analysis.) 


OPERATIONS. Weight in lbs. 
Equipment consisting of os trucks, 
shovels and small tools .. 83) 


Supplies, furnace lining, fluxes, « core oils 
and sand blast sand and emery wheels 2,000 
Fuel oil used for melting and water used 
for foundry purposes not considered in 
material handling. 


Total Material Handled—Miscellaneous 


Materials 15,800 
Summary of All Material Handled Daily to Produce 2,500 
Pounds of Castings. 
Total Equivalent 
Weight in lbs. to one ton 
handled. of castings. 
Department. Tons. 
Melting Department .. -. 23,500 9.40 
Coremaking Department sa 23,800 9.52 
Moulding Department -. 287,000 114.80 
Cleaning Department me 29,900 11.96 
Miscellaneous .. 15,800 6.32 
Total -. 380,000 152.00 


A New Foundry Journal, 


Italy is the latest country to provide itself with 
a technica] journal devoted to the interests of the 
foundry industry. It 1s published monthly from 
11, Via Mercanti, Turin (postal address, Casella 
Postale 87), and is called ‘‘ La Fonderia.’’ The 
subscription for British readers is 70 lire. The 
paper measures 9} by 64 ins., and contains about 
35 pages of technical matter. Two very nice 
coloured plates illustrating an ingot shop and the 
interior of a steel foundry are inset. We wish our 
new contemporary every success, 


Me. 
we 
2 
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Trade Talk. 


Tue Crown Brook Founpry, Hafod, Swansea, has 
closed down in consequence of the trade depression. 

Txos. R. Hovenouse, Water Lane Foundry, Thorn- 
ton Road, Bradford, has removed to more commo- 
dious premises at the Handle Street Foundry, Lister- 
hills, Bradford. 

THERE ARE BEING COMPLETED at Dudley two cast- 
iron houses which have been constructed and designed 
by the Eclipse Foundry and Engineering Company, 
Church Street, Dudley. 

A FIRE BROKE OUT during last week-end at the 
premises of Platt Bros. & Company, iron founders, 
Corporation Street, Walsall, but the flames were 
extinguished before serious damage was done. 

D. & W. Henperson & Company, Limitep, Meadow- 
side Shipyard, Partick, Glasgow, have received from 
the Southern Railway Company an order for two 
steamers similar in size and type to those which the 
firm constructed for the same owners recently. 

Tue Sraverey Coat & Iron Company, Lrurrep, 
are supplying the Sheffield Corporation with the cast- 
iron pipes required for the new water main from 
Thorpe Common to the Broomhill pumping station of 
the Derwent ,Valley Water Board. The value of the 
contract is £12,062. 

300-TON FLOATING CRANE has been built by the 
Internationale Scheepsbouw Maatschappij ‘‘ De Maas,” 
Limited, at Slikkerveer, Holland, for the Sociedad 
Iberica de Construcciones and Obras Publicas te 
Valencia-Grao, Spain, which firm is carrying out har- 
bour works there. It will be used for the transport 
and disposal of heavy concrete blocks, of which the 
breakwaters are to be built up. The pontoon, which 
is built throughout of steel, has the following dimen- 
sions :—Length, 115 ft. 6 in.; breadth moulded, 59 ft. 
1 in.; depth, 13 ft. 1 in. 

Wan. Jonnson & Sons (Ieeps), Limirep, Castleton 
Foundry, Armley, Leeds, hdve just received two orders 
for brickmaking plants. One is for a works in Surrey, 
and is to be capable of producing 120,000 bricks per 
week on a new process, whereby plastic clay is dried 
in a rotary tube dryer and afterwards ground and 
made up into bricks on the semi-dry process. The 
other is for Singapore, and will be capable of produc- 
ing 250,000 bricks per week. These two plants include 
five of the company’s heaviest type of brick presses. 
Other recent orders include a Portland cement plant 
for South America, brick plants for Manchester and 
Carlisle, and machinery for the manufacture of ovoid 
briquettes from anthracite duff. 

A piscussion took place at the Liverpool City Coun- 
cil meeting recently with reference to the 
acceptance of the tender of Lambourne & Company, 


Limited, Manchester, for structural steel and 
iron work for the new tramway works and 
car depét at Edge Lane, Liverpool. In _ the 
course of opposition to the tender for £44,400, 
it was urged that preference should be _ given 
to .the tender for £3,000 more by Francis Mor- 


ton & Company, Limited, of Liverpool, on the ground 
that it would mean employment for local men. Sir 
Max Muspratt declared that if the Manchester firm 
did not get the contract in this instance it would 
make a farce of the whole tendering system. Sir 
Archibald Salvidge said the proposal to accept the 
higher tender would be an encouragement to trade 
rings. The Manchester tender was accepted by a con- 
siderable majority. 

THE OLD TIMBER FOOTBRIDGE at Seacombe is to be re- 
placed by a new steel swing bridge, the order for 
which has been placed with Francis Morton & Com- 
pany, Limited, of Hamilton Ironworks, Garston, to 
the order of the Mersey Docks and Harbour Board. 
The overall dimensions of the bridge will be 203 ft. 
long, 22 ft. high and 32 ft. wide, and will contain a 
17-ft. clear roadway, having a line of tramway rails 
in the céntre, with a 4-ft. footpath on either side. 
The bridge will span the 100-ft. passage to Wallasey 
Pool, and its total weight, when swinging, will be 
700 tons. Other orders recently taken by Francis 
Morton & Company include 700 tons of steelwork for 
meat trade accommodation, Port of London Authority, 
steel bridge spans and platform shelters for South 
America, Bengal and Rhodesian Railways, 30 Mar- 
coni steel wireless masts, and steel-framing for eight 
coal hoists for the Great Western Railway docks in 
South Wales. 


Combine of Swedish ltronworks.—Negotiations have 
been in progress for about a year among a number of 
Central Swedish iron and steel works for the forma- 
tion of a combine with the object of reducing costs 
of production by standardising and specialising produc- 
tion, and establishing a Central Bureau for the distri- 
bution of orders. No definite agreement has yet been 
reached. 
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Contracts Open. 


Petersfield, November 6.—Water mains, etc., for 
the U.D.C. Mr. H. Longbottom, surveyor and water- 
works engineer, Council Offices, Petersfield. 

Wellington, N.Z., November 12.—Pipes, etc., for the 
Wellington City Corporation. The Department of 
Overseas Trade (Room , 

Johannesburg, November 14.Water meters for the 
Municipal Council of Johannesburg. The Department 
of Overseas Trade, 35, Olid Queen Street, London, 
8.W.1. (Ref. A.X. 2,474.) 


New Companies. 


Ferro Surface Alloy Company, 
£5,000 in £1 shares. Steelmakers, 
and steel converters, engineers, etc. 

Durham Engineering Company, Limited.—Capital 
£5,000 in £1 shares. Directors: F. M. Willers, C. S. 
McGuire, 11, Azalea Terrace, South, Sunderland. 

Peel Engineering Company, Limited, 32, Mincing 
Lane, Blackburn.—Capital £3,500 in £1 shares. 
Directors: W. J. Kelly, J. J. Brindle, J. L. Green and 
J. Jenkinson. 

Liverpool Castings and Tool Supply Company, 
Limited, 41, South Castle Street, Liverpool.—Capital 
£1,200 in £1 shares. Directors: ‘W. R. Driver and 
J. W. Driver. 

Union Welding Company, Limited, 23, Leadenhall 
Street, London, E.C.3.—Capital £5,000 in £1 shares. 
Electric, acetylene anc blowpipe welders, etc. Direc- 
tors: G. W. Rogers, W. Ellis and J. Caldwell. 

Provincial Exhibitions (Scotland), Limited, 52, St. 
Enoch Square, Glasgow.—Capital £1,000 in £1 shares. 
Exhibition promoters. K. W. Bridges, exhibition 
organiser, 40, Queen’s Gate Terrace, London, S.W.7 

Cleator Forge, Limited, The Forge, Cleator, Cumber- 
land.—Capital £3,000 in £1 shares. Manufacturers and 
dealers in edge tools, etc., hardware, mining and other 
machinery, and ironfoundry work of all kinds. 
Directors : D. Watson (managing director); W. Reed 
(permanent chairman); W. Johnston (accountant); J. 
Shaw; J. Davidson; D. Watson (secretary); J. 
Singleton (solicitor), 25, Lowther Street, Whitehaven. 


ironmasters, iron 


Company Reports. 


Tweedales & Smalley, Limited.—Interim dividend, 
4 per cent., actual. 

Stothert & Pitt, Limited.—Profit, £191; brought 
forward, £122; from reserve, £3,000; preference 
dividend, £3,117; balance, £196. 

Leeds Fireclay Company, Limited.—Dividend, 5} per 
cent., less tax, on ordinary shares for year, repairs, 
maintenance, depreciation, etc., £32,417; carry for- 
ward, £15,743. 

Fairfield Shipbuilding and Engineering Company, 
Limited.—Profit, £56,671; brought forward, £92,235; 
interest on debenture stocks, £23,750; preference divi- 
dend, £15,000; dividend, 5 per cent. on ordinary 
shares; carried forward, 656. 

United Steel Companies, Limited.—Depreciation, 
£81,656; brought in from branch reserves, £65, ; 
promt, £201,836; brought forward, £903.082; net 
surplus, £944,793; reserve for sinking funds, £27,881 ; 
reserve against. payments made under the guarantee of 
the preference dividend of the United Strip and Bar 
Mills, Limited, £93,000; carried forward, £823,912; 
no dividends recommended. 

Ashton Vale Iron Company, Limited.—The directors 
state that the board took steps necessary to terminate 
the coal-mining leases, and to realise the plant, stock 
and stores belonging to the South Liberty Colliery, 
and simultaneously, on surrendering the leases from 
the trustees of Ashton Court Estate, obtained from 
them two new leases to carry on brickmaking at ‘Ash- 
ton Vale and South Liberty. The results of the year 
must, under these circumstances, be regarded-as tran- 
sitional and provisional only. The accounts show an 
actual loss of £9,557, which is accounted for by the 
prolonged pumping at the South Liberty pit, down to 
the decision to abandon coal-mining, at a cost of 
upwards of 214,000, and which, but for tle profit on 
bricks, would have been much heavier. For the 
present, now that the company’s operations are con- 
centrated on brick-making, the directors are engaged 
an the complete reorganisation of the company’s 
business and finance. 


Tue Leeps Force Company, LIMITED, are to con- 
struct for the London & North-Eastern Railway Com- 
pany 24 25-ton steel hopper-bottom ballast wagons. 


Limited.—Capital 
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ingenuity of the Teutons. This, in my opinion, 
constitutes a real and important advance in 
foundry technique, and is, without the shadow of 
doubt, a simple product of the careful observa- 
tion and experiment of practical foundrymen along 
the lines of the well-known phenomena of the cool- 
ing of low-silicon iron which have been common 
knowledge for years. Observation and experiment, 
however, are by no means easy matters, even under 
the most favourable conditions, and the researches 
of the foundrymen must ever involve the exercise 
of much trial and error, paticnce under disappoint- 
ment, and, in fact, all the qualities of Faraday’s 
philosopher. 

An American author has said that if a man 
can make something or do something better 
than his neighbours, then, even though he lives 
in a trackless forest, the world will make a path- 
way to his door, For generations the high quality 
of the products of the British foundrymen has led 
to demands for these products from every quarter 
of the globe. It is only by the maintenance of this 
high quality relative to the products of other 
industrial countries that we can hope to survive 
in these days of fierce competition; no country is 
more fortunate than our own in its supply of tech- 
nical men of the highest calibre and practical men 
of the widest experience. The national industria! 
problem at the moment is the co-ordination of 
these two sources of energy. This requires in the 
first instance financial vision and courage on the 
part of leaders, difficult to obtain in these troublous 
times, and secondly, the active co-operation of 
workers in both spheres. To promote this co-opera- 
tion is the primary function of the Institute. 
Emerson has said, ‘‘ Nothing great can be accom- 
plished without enthusiasm.’’ The prestige of the 
country and the industry is at stake. We look 
therefore for the active and enthusiastic support 
of all foundrymen so that the Institute may fulfil 
in the highest degree its responsibilities to the 
industry and to the nation, 


Correspondence. 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. ] 


“Perlit ” Propellers and Diesel Engine Liners. 
To the Editor of Tue Founpry Journat. 


Sir,—With reference to the various articles 
published in your valuable journal on the subject 
of pearlitic or ‘‘ Perlit’’ cast iron, I was much 
interested at Mr. Young’s statement that propeller 
castings can be improved by the “ Perlit ’’ process. 

Can Mr. Young not tell us if the mould is heated 
to 400 deg. C., or any other temperature, what 
difference that can possibly make to the casting. 
Will it not continue to cool at the tip first, as 
at present? If only the tips are heated and the 
centre left cold, will the problem of assembling 
the mould for casting not be an impossibility? No 
doubt, through time, he will realise that it is 
equal cooling of a casting which is the secret 
of getting the good homogenous metal which is 
required for a propeller, or any other casting. 

Mr. Young also upholds this special iron for 
Diesel engine castings, so that it would be very 
interesting to have his views on the following 
facts : 

In a Diesel engined vessel, which I know a little 
about, the most successful cylinder liners are those 
cast from the same metal as that used in ordinary 
steam engine cylinder liners, and, in fact, as the 
alleged special Diesel metal liners give out, they 
are being replaced by these ordinary metal liners. 

In another Diesel engined vessel of which I 
know, the most successful cylinder liners are those 
made of quite an ordinary grade of cast iron, with- 
out a high tensile test, the special metal cylinders 
with high tensile test being, not to mince matters, 
a failure. The reasonable conclusion, therefore, is 
that a good quality cast iron with a tensile test 
of about 12 tons is the most suitable for Diesel 
engines. It is easier to get a good sound casting 


with this metal than with any of the special 
metals, and it will stand up to its work, provided 
that the circulation of the cooling water, or oil, 
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is sufficient, Insufficient water, or oil, cooling 
being responsible for most of the troubles, in 
cracked liners and covers, we have heard so much 
about. 

I also note in your edition of October 8 that 
the scantlings for the deck castings for Messrs. 
Holt’s ships building at Belfast are to be reduced 
by 15 per cent., and this is alleged to be owing 
to the fact that they are to be made with Perlit 
iron. If any of your readers will take the trouble 
to make inquiries, they will find that shipbuilders 
use text-books giving the scantlings for bollards, 
etc., for ships according to their length. Thus, 
a ship 400 ft. in length is supposed to have 
bollards of 13 in. diameter. Looking a little 
further into the matter, I find that the average 
tensile strength of cast iron is given as 7} tons; 
it, therefore, seems to me that Messrs. Holt, by 
going to some respectable foundry and getting a 
good quality cast iron, would be able to reduce 
their scantlings by very much more than 15 per 
cent, at very little extra cost, and, in fact, have no 
doubt they would be able to get steel castings at 
much less weight and probably for a lower price 
than ‘ Perlit ’’ iron. 

The absurdity of fitting 13-in, bollards te a 
400-ft, ship, I think, may be shown by the fact 
that the largest and most powerful tug is only 
fitted with 9 in. C.I. bollards, and this for work- 
ing with 6-in. wire ropes, a size of rope I have 
not yet heard of being part of the equipment 
of any 400-ft. cargo vessel. 

My object in writing this letter is to try to 
bring the ‘‘ Perlit ’’? iron people out into the open 
At present they are endeavouring to induce the 
industry into taking out costly licences to manu- 
facture this iron. Can they tell us in what way it 
is superior? Has it replaced successfully any good 
quality iron casting which has failed? Why do 
they make the claims they do for a hot mould, 
knowing that it is a most simple thing for any 
founder to make a test for himself, and find that 
he will get a stronger test bar from a cold mould 
than a hot, and that it is an impossibility to heat 
a mould—say, a cylinder barrel—to one tempera- 
ture and the stuffing box to a different tempera- 
ture. As a matter of fact, I know of oil engine 
evlinders which were cast probably before the 
advent of science in the foundry, and are still in 
use, without any of the troubles which appear to 
me to have developed since theoretical chemists 
were permitted to dabble in the matter. After all, 
one ounce of experience is worth a ton of theory. 
Yours, etc., 

A Founpry Director. 


Foundry Owner to be President of 
Commercial Gas Association. 


At the 14th annual conference of the British 
Commercial Gas Association, it was decided to 
accept the invitation to hold the Conference of 
October, 1926, at Newcastle, under the presidency 
of Mr. John E. Cowan, well known in the indus- 
trial world as a colliery owner, and as a director 
of Messrs. Smith, Patterson & Company, of Blay- 
don-on-Tyne, and a colleague of Mr. R. O. Patter- 
son, a past-president of the Institute of British 
Foundrymen. He is also a director of Messrs. 
Water Scott, Limited, of the Redhough Bridge 
Company, and of the High Gosforth Park Com- 
pany. In 1909 he became a director of the New- 
castle and Gateshead Gas Company, and in 1918 
he was appointed chairman. 

Mr. John E. Cowen has been a Justice of the 
Peace since 1901, and is nominated for the office of 
High Sheriff for the County of Northumberland. 


To Remove Paint From Castincs.—It is 
sometimes necessary that old paint should . be 
removed from castings or scrap. This can be done 
by soaking in a concentrated solution of caustic 
soda for about 10 hours. 

DaMaGE estimated at from £400 to £500 was 
caused by a fire last week at the Caledonian 
Foundry, Chapeltown (near Rotherham), »wned by 
F. Parramore & Sons, Limited. ‘The fire 
originated in the paint shop, and considerable 
damage was done to the sheds and stock. 
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IRON AND STEEL MARKETS. 


Pig-iron. 


MIDDLESBROUGH.—The improvement noted in 
recent reports of renewed activity in the Cleveland 
iron trade has been well maintained, and the confi- 
dent hope is expressed in market circles that the 
depression is lifting, at all events, for the more 
immediate future. The big American order secured 
by a Tees-side firm, reported last wegk, has given a 
stimulus to trade just at the right time, when prices 
had fallen to a low level, and consumers were hesitat- 
ing whether to come in and buy. Having regard to 
the restricted character of the present output, and the 
probability of further American business, buyers have 
apparently decided against further delay, and sales 
have been put through not merely to the end of the 
year, but over the first quarter of next year, and even 
beyond that. Scotland is also buying more freely for 
delivery up till next June, while the export section 
shows gradual expansion of shipments. Values are 
consequently steady, and, if anything, a little firmer, 
No. 3 G.M.B. being quoted at 66s., f.o.t., and 66s. 6d. 
for export. For N. 1, 69s. 6d. is named, with No. 4 
foundry about 65s. 6d., and No. 4 forge 65s. per 
ton. 

Business in the Tees-side hematite market is also 
broadening out more satisfactorily, the home demand 
especially evidencing steady progress, while a number 
of inquiries for substantial parcels are coming to 
hand which will, it is hoped, eventuate in business. 
Last week Pease & Partners started two furnaces on 
hematite at their Tees ironworks. Values continue 
very firm, though there has been no attempt to 
advance prices. East Coast mixed numbers are at a 
minimum of 74s. 6d. per ton, with the No. 1 quality 
75s. per ton. 

SCOTLAND.—There is still no improvement to 
report in the demand for foundry iron, and only 
small parcels are being bought for immediate delivery. 
Generally speaking, the users of Scotch iron are very 
badly off for work, and there is no sign of any change 
for the better. 


Finished Iron. 


Manufacturers in this branch are at the mercy of 
opposing influences. There is reported to be an 
undoubted improvement in inquiry, and also in the 
number of orders which have come through for the 
wagon building and engineering trades. Ayainst this, 
however, has to” be set not only the competition of 
steel, but in the last two or three weeks the equally 
severe competition of finished-iron makers in other 
districts. Some of these, in their search for tonnage, 
are reported to have sold crown bars to Midland 
buyers at no more than £11 10s. delivered. Of course, 
South Staffordshire producers can scarcely expect to 
sell at £12 when they meet this sort of competition, 
and though it is very difficult to get hold of actually 
realised prices, there seems to be no doubt that they 
have come well below £12. Crown bars are hit in 
much the same way. The demand for gas strip re- 
mains very restricted and insufficient to occupy the 
productive capacity of the district, much as that has 
been reduced in the last few years. 


Steel. 


Competition continues fierce in some sections of 
the steel trade. For instance, the various districts 
are waging a very strenuous fight in plates for tanks. 
girders, etc., and while this may help the structural 
engineers, it is causing a lot of trouble to the plate 
rollers themselves. An improved inquiry for struc- 
tural material generally is reported, but the price 
difficulty makes it very hard for some makers to 
obtain their share at figures which give them even a 
moderate return. There has been a fair inquiry for 
tin plates of late, and yet, although many makers 
refuse to sell below 19s. 9d. to 20s., it seems almost 
impossible to do business at over 19s. 6d. to 19s. 7}d. 
for shipment over the next two or three months. 
Works are not anxious to commit themselves for next 
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year, and are standing to their quotations of at least 
19s. 9d., in face of the fact that merchant sellers 
are to be found at 1}d. to 3d. less money. 


Scrap. 


Business passing in the various markets for scrap 
metal continues quiet and uneventful, the existing 
depression in the foundry industry showing few signs 
of an immediate improvement. In Lancashire, cast 
scrap seems to be rather weaker, partly, no doubt, 
because of the belief on the part of consumers that 
pig-iron will fall to 70s. in Manchester before the 
year is out, and partly because the quantity required 
by the foundries for mixing purposes is only small. 
Dealers try to keep the price of broken machinery 
metal from falling below 10s. delivered, but it seems 
doubtful whether they will succeed. There seems to 
be a fair quantity of good machinery cast scrap 
about, and rather sharp competition for orders, while 
buyers appear very indifferent. In Scotland consump- 
tion of cast scrap is again on a minimum scale, first- 
quality machinery cast being quoted at 70s. to 72s. 6d. 
per ton, but with little business doing. Ordinary 
cast-iron scrap is being offered freely around 65s. per 
ton, and for steelworks cast in furnace sizes 62s. 6d. 
to 63s. 6d. per ton. Old cast-iron railway chairs 
have been more in demand, and the price is firm 
around 7ls. 3d. per ton. The above prices are all 
per ton delivered f.o.t. consumers’ works. 


Metals. 


Copper.—Values of standard copper in the past 
week have maintained a fairly steady level, and on 
the whole may be regarded as firm at round about 
a £62 basis. At the same time, the large stock of 
rough copper in the United Kingdom—practically 
50,000 tons—which is not actually.wanted and which 
cannot be converted profitably into refined until the 
margin between standard and electro widens appre- 
ciably tends to hold confidence in check. Current 
quotations :—Cash : Thursday, £62 ; Friday, 
£62 12s. 6d.; Monday, £62 7s. 6d.; Tuesday, 
£62 7s. 6d.; Wednesday, £62. 

Three Months: Thursday, £62 17s. 6d.; Friday, 


£63 10s.; Monday, £63 5s.; Tuesday, £63 7s. 6d 
Wednesday, £62 17s. 6d. 

Tin.—The favourable impression of the results of 
the Locarno Conference last week has had an imme- 
diate effect upon the base metals position, the daily 
closing prices registering continuous gains. Referring 
to more general conditions, the trade demand has 
been good, home consumers having bought rather 
more freely, while a moderate Continental demand 
came forward. Prominent bull support has been well 
in evidence, and the future course of the market is 
viewed with confidence notwithstanding the compara- 
tively high level of prices. Current quotations :— 
Cash : Thursday, £ lds.; Friday, £286; Monday, 
£281 7s. 6d. ; Tuesday, £285; Wednesday, £281 2s. 6d. 

Three Months: Thursday, £283 7s. 6d.; Friday. 
£285 7s. 6d.; Monday, £280 17s. 6d.; Tuesday, 
£284 5s.; Wednesday, £280 7s. 6d. 

Spelter.—The outlook for this metal is becoming a 
matter of some concern to consumers, values having 
lately advanced substantially, prompt metal now com- 
imanding a premium of over £1 per ton above forward. 
The tendency of the latter is also strong, this being 
due to the great difficulty in placing further orders 
with smelters, who are handicapped by a shortage 
of ore. Current quotations :—Ordinary : Tiursday, 
£40 10s.; Friday, £40 12s. 6d.: Monday, £40 10s. ; 
Tuesday, £40 lls. 3d.; Wednesday, £39 15s. 

Lead.—During the past week values of foreign pig 
have generally indicated a set-back, and this reduc- 
tion has caused a lull in the legitimate demand. At the 
same time it is significant that leading cable makers 
should place a private order for 500 tons of near 
arrival at prices marking a considerable premium over 
the market values ruling at the time. The supply 
of surplus metal awaiting disposal at the .moment 
appears limited, and the latest quotations indicate a 
firmer tendency. Current quotations :—Soft foreign 
(prompt) : Thursday, £38 15s. : Friday, £39 10s. ; Mon- 
day, £39 15s.;: Tuesday, £39 10s.; Wednesday, 
£38 2s. 6d. 


LEGGE’S IRON CEMENT 
The most reliable for Ironfounders and Engineers. 
Sets the hardest and smoothest. 
STANDARD GRADE 1/- Ib. 


We shall be pleased to send par- 
ticulars, or name of nearest agent. 


F. THOMPSON LEGGE & CO. 
LIVERPOOL. 


16, South Castle St. 


YORKSHIRE PRODUCTS 
SILICA __ SIEMENs oH. 


for ELECTRIC FURNACES 
BRICKS CONVERTERS 


SEND FOR | YORKSHIRE AMALGAMATED PRODUCTS LTD., 
SAMPLE & 27, WATERDALE, Phone: 
ANALYSIS 


DONCASTER. 791, 792 
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HEAT TREATMENT 


UNDER 


IDEAL CONDITIONS 


GIBBONS’S NEW PATENT 


REGENERATIVE GAS FURNACE AND 
PATENT FURNACE CHARGING MACHINE 


COSTS 


Illustrated Lists and 
Full Particulars from: 


Gibbons Bros. Ltd.., bibdate Works, DUDLEY, Worcs. 
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WEEKLY PRICE CURRENT. 
COPPER. Ferro-phosphorus, 20/25%, PIG-IRON. PHOSPHOR BRONZE. 
p22 0 : Per lb. basis 
s. .0.t. unless otherwise stated), 
Standard cash ., 0 Ferro-tungsten— fe Coast— Strip + 13 
Three months .. 62 17 6 80/85%,c.fr. 1/8 to 1/84 Ib. Foundry No, 1 -- 69/6 Sheet to w. g. 1 3% 
Electrolytic .. .. 67 15 0 Tungsten metal powder— Foundry No. 3 .. 66/6 Wire 1 4 
Tough 644 0 98/99% 1/11 to 1/1 1 Foundry No. 4 65/6 Rods 3 
Best selected .. 6415 0 ‘Ferro-chrome— Forge No. 4 .. 65f- Tubes .. 1 8} 
«st 4/6% car. £23 10 0 Hematite No. — = Castings 1 2 
«a 6/8% car. .. £23 0 0 Hematite M/Nos. .. 74/6 _ Delivery 3 ewt. free 
Wire bars .. .. 6810 8/10% car, .. £2210 O Wwe Coast— 10°, phos. cop. £40 above B.S. 
ot . a6 6 6 Ferro-chrome— Hem. M/Nos. d/d Glas. 84/- 15% phos. cop. £50 above B.S. 
Do. Nov.-Dec. .. 68 7 6 Max. 2%, car. £41 7° .. did Birm... ..  92/- Phosphor tin (5%) £30 above 
Ingot bars .. .. 68 5 O Max. 1% car. £51 0 0  yidiands — price of English ingots. 
H.C. wire rods .. 72 15 Max.0.70% car. £56 10 Stalls common*® .. ©, Cuirrorp & Son, Limirep, 
Off. av. cash, Sept. 61 18 11,5 No. 4 forge .. 62/6 NICKEL SILVER, &c. 
ey 3 mths. Sept. 62 18 2 a cubes or pellets £170 to £175 . No. 3 foundry pa 6 Per lb. 
Sttlmnt,Sept.61 18 Cobalt metal—98/99° Shrops. basic ..  ..  70/- 


Do., Electro, Sept.67 18 2 
Do., B.S., Sept. .. 
Aver. spot price 

copper, Sept. .. 61 18 0} 
Do., wire bars,Sept.68 2 6 


65 14 2 


Solid drawn tubes 134d. 

Brazed tubes 134d. 

WP 10d. 
BRASS. 


Solid drawn tubes .. 12d. 
Brazed tubes .. .. 134d. 
Rods,drawn .. 
Rods, extd. orrlld. .. 74d. 
Sheets to 10 w.g 
Rolled metal 
Yellow metal .. 74d. 


Do, 4 x 4 Squares 8d. 
Do. 4 X 3 Sheets .. 84d. 
TIN. 

Standard cash .. 281 2 6 
Three months .. 280 7 6 
Bars .. .. .. 287 0 O 
Australian .. .. 288 15 0 
Eastern 
Banca... . 294 0 0 
Off.aver.cash, Sept. 259 3 84; 
Do.,3 mths.,Sept.261 0 0 
Do., Sttimt. Sept. 259 3 
Aver. spot., Sept. 259 3 74 


SPELTER. 


Ordinary .. .. 3915 0 
Remelted .. .. 3710 0 
Hard .. . 
Electro 99. 9 ads 
English 
a 
Zinc dust .. .. 45 0 0 
Zinc ashes .. .. 15 0 


Off. aver., Sept. 37 1 63, 
Aver., spot, Sept. 37 8 8} 
LEAD. 

Soft foreign ppt. 38 2 6 
English -- 38815 O 


Off. average, ‘Sept. 37 12 103% 
Average spot, Sept. 38 17 8 


ZINC SHEETS, &c. 


Zinc sheets, English 46 0 0 

Do. V.M. ex whf. 45 0 0 
Boiler plates .. 44 0 0 
Battery plates .. 4410 0 


ANTIMONY. 
Special brands. 0 0 
Chinese... 69 0 0 
Crude... .. .. 64 0 0 


Quicksilver 


FERRO-ALLOYS AND 

STEEL-MAKING METALS. 
Ferro silicon 

45/50% . 12 2 6 

Ferro-vanadium— 

35/40% - 15/9 Ib. va. 
Ferro- molybdenum— 

70/75% c. free . 6/3 Ib. 
Ferro-titanium— 

23/25°/, carbonless 1/1 Ib. 


10/— Ib. 
Aluminium 98/99°/, £120 
Metallic Chromium— 
3/9 |b. 
Ferro-manganese (net )— 
76/80°%, , doose £15 7 
76/80%, packed £16 7 6 
76/80%, export £15 5 
Metallic manganese— 


94/96°%,, carbonless 1b 
Per ton unless otherwise 
stated. 
HIGH-SPEED TOOL STEEL. 
Finished bars, s. d. 
tungsten i 2 6 
Finished bars, 18°, 
tungsten 3.46 


Per |b. net, d/d buyers’ works, 
Extras— 


Rounds and squares 
3in.andover .. 4d.Jb, 
Rounds and squares 

under }$ in. to } in. 3d. Ib. 
Do. under jin. to 

Flats, fin. 

to under I in. x 3 in. 3d. Ib. 

Do. under 1/- 1b 
Bevels of approved 

sizes and sections 6d. lb. 
Bars cut to length 10% extra 


Scrap from high-speed 
tool steel— 


Scrap pieces ..  .. 3d. 


Turningds andwarf ld. 
Per lb. net, djs steel makers’ 
work 
SCRAP. 


South Wales—£ s. d. £ s. d. 
Hvy. steel3 7 6to3 10 0 
Bundled steel 
& shrngs.3 2 6to3 6 6 
Mixed iron & steel 

3 2 6to3 5 O 
Heavy cast iron 3 5 

Good machinery for 

foundries .. .. 3 7 6 


Cleveland— 


Heavy steel 217 6 
Steel turnings . . 117 6 
Cast iron borings 115 0 
Heavy forge .. 317 6 
Bushelled scrap 3.0 0 
Cast-iron scrap 3 2 0 


Lancashire— 
Cast-iron scrap.. 310 0 
Heavy wrought... 3 5 0 
Steel turnings.. 2 0 0 


London — Merchants’ buying 
prices delivered yard. 


Copper (clean)... 53 0 
Brass (clean) .. 40 0 
Lead (less usual 

draft) .. 34 10 
Tea lead 30 10 
Zine 27 


0 
New aluminium 

cuttings 
Braziery copper 48 0 
Gunmetal -- 47 0 
Hollow pewter 192 0 
Shaped black 

pewter -- 140 0 


— — — — — — 


Cold blast, ord.* 185/- 
» roll iron* .. 190/- 
* did Birmingham. 


Northants forge .. 56/- 
fdry No. 3 -- 62/6 
Derbyshire forge .. 60/- 


» fdry.No.3 .. 65/3 
Scotland— 

Foundry No. 1 -- 83/6 

No. 3 -- 78/6 

He m. M/Nos. -.. 79/- 
Sheffield (d/d distric )— 

Derby forge... . 65/- 

fdry. No. 3 .. 68/6 


Line .forge .. .. 65/- 

fdry. No.3 .. 67/6 
E.C. hematite... 85/- 
W.C. hematite 

Lines. (at furnaces)— 

Forge No.4 .. .. 59/- 
Foundry No. 3. -- 61/6 
Basic 65/- 


Lancashire (djd eq. Man. )- 
Derby forge .. .. 67/6 
 fdry. No.2 .. 73/- 
Northants Sundry 
No. 3 
Dalzell, No. 3 
Summerlee, No. 3 -- 96/- 
Glengarnock, No.3 .. 96/- 
Gartsherrie, 96/- 
Monkland No,3 .. .. 96/- 
Coltness, No.3)... 96/- 
Shotts, No. 3 = 


FINISHED IRON & STEEL. 


Usual District deliveries for 
iron; delivered consumers’ 
station for steel. 


Tron— Sa fa. & 
Bars(er.)11 5 Otol12 10 0 
Angles .. 12 0 
Tees to 3 united 

ins. oo WM 
Nut and bolt 
Hoops 

Marked bars 


(Staffs.) f.o.t. .. 14 10 
Gas strip .. .. 12 15 
Bolts and nuts 


0 
0 
0 
140 0to15 0 0 
0 
0 
Zin. 4in. 0 


16 15 
Steel— 
Ship plates 7 15 0 to8 12 6 


Boiler plts. - 1110 0 
Chequer plts. £9 15 to 10 5 ¢ 
Angles £7 5 Oto 715 0 
Tees £8 5 Oto 815 O 
Channels £70 0to 710 0 
Joists £7 5 Oto 715 0 
Rounds and Squares 

3in, to 5hins... 9 O 
Rounds under 3 in. 

to 
Flats, over 5 in. 

wide and up - 910 0 
Flats, 5in. to hin. 810 0 
Rails, heavy 806006 
Fishplates 
Hoops (Staffs.) .. 1110 0 
Black sheets, 24g. 0 
Galv. cor. sheets, 

Galv. fencing wire 

8g. plain .. ..14 0 0 
Billets,soft £6 0 0to7 10 
Billets, hard 
Sheet bars £65 0to610 0 
Tin bars d/d £6 5 Oto6 10 0 


Ingots for raising 9d. to 1/3 

Rolled— 
To 9 in. wide 
To l2in. wide 1/3} to 1/9} 
To l5in. wide 1/35 to 1/93 
To 18in. wide 1/4 to 1/10 
To 21 in. wide 1/4} to 1/103 
To 25 in. wide 1/5 to 1/11 

Ingots for spoons 


1/3 to 1/9 


and forks 9d. to 1/5} 
Ingots rolled to 
spoon size — to 1/84 


Wire round— 
3/0 to 10 G. 1/63 to 2/14 
with extras according to gauge. 


AMERICAN IRON & STEEL. 


At Pittsburgh unless otherwise 
stated. Dols. 


No. 2X foundry, Phila. 22.26 
No. 2 foundry, Valley 20.76 
No. 2 foundry, Birm. 19.00 


Bessemer 
Malleable .. .. .. 20.76 
forge .. 
Ferro-mang. 80°, ‘dja 115. 00 
Bess. rails, h’y, at mill 43.00 
O.-h. rails, at mill 43.00 


Bess billets 35.00 
O.-h. billets 35.00 
O.-h. sheet bars 35.00 
Wire rods 45.00 

Cents. 


Tron bars, Phila. -- £8 


Steel bars 2.00 
Tank plates 1.80 
Beams, etc. ‘ 1.90 
Skelp, grooved steel . 1.90 
Skelp, sheared steel . 1.90 
Steel hoops 2.40 
Sheets, black, No. 28. 3.10 
Sheets, galv., No. 28. 4.20 
Sheets, blue an’I’d, 9 & 10 2.25 
Wire nails . 2.60 
Plain wire .. -« 2.50 
Barbed wire, galv. -- 3-06 
Tinplate, 100 lb. box £5.50 


COKE (at ovens). 


Welsh foundry .. 37/6 
furnace 27/6 
Durham & North. 
os foundry 33/- to 35/- 
furnace 14/- 
Other Districts, — 
— to 35/- 
9» furnace 11/9 
TINPLATES. 


f.o.b. Bristol Channel ports. 

1.C. Cokes, 20x14, box 19/9 
28x20, ,, 39/6 
6 20 x 10, 
»  183x14, ,, 20/9 

C.W. 20x14, ,, 18/14 


28x20, ,, 36/14 
a 20 x 10, 25/3 
18} x 14. » 18/9 
Terneplates 28 x 20, 36/44 per 
box basis f.o.b. 
SWEDISH IRON. 
Bars, hammered £19/0 to £20/0 


Rolled Ord. £16/0/0 to£16/10/0 
Nail rods £16 5 0 to £16 15 0 
Keg. steel nom. £33 to £35 


Faggot steel nom. £22 to £25 

Blooms, according to quality 

£10 to £14 

Pig-iron £6 15 0 to £7 0 0 
all f.0.b. Gothenburg. 
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TUBES. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Up to and ca. £s. d. £ s. d. 
incl. 6 in. Oct. 22 6710 O ince. 5/- Oct. 22 283 10 Oine. Oct. 22 4010 Oine. 6/3 

Gas .. 55% ) Tube prices » 238 68 0 0 10/- » 28286 00 , 2/6 

Water .. 50% are » 26 68 0 0 Nochange » 26281 10 O dec. 90/- » 26 40 10 Odec, 2/6 

Steam .. 45°, now free. » 27285 Oine. 70/- » 27 4011 Zinc. 1/3 
DAILY FLUCTUATIONS. ” 28 6715 O dec. 5/- ” 28 281 5 O dec. 75/- ” 28 3915 0 dec. 16/3 
Standard Copper (Cash). Standard Tin (Cash). Zinc Sheets ([nglish). Lead (English). 

Oct. 22 62 0 Oine. 5/- Oct. 22 283 10 O inc. 5d/- Oct. 22 46 0 ONochange Oct. 22 40 5 Oine. 5/- 
» 202 G12 6, 12/6 » 28286 0 0 , 5/- 
» 26 62 7 6dee, 5/- 26281 7 6 dec. 92/6 » 24600, ,, » 26 4015 0, 
» 27 62 7 6Nochange » 27285 Oine. 72/6 » 27 4015 0 No change 
» 28 62 0 Odec. 7/6 », 28281 2 Gdec. 77/6 . 24600, ,, » 28 3915 0 dec, 20/- 

Production, Imports and Exports of Iron and Steel of the Principal Countries. 
(English tons.) 
Pig-iron production. Steel-ingot production. 
Period. | = | 


Great United | | Bel- | Ger- Luxem-| Great | United ,, | Bel- | Ger- |Luxem- 

States. | France. | gium. many.tt+| burg. | Britain. States. France.| | gium. burg. 

Average | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. | Tons. 
1913 .| 855,00012,581, 000! 427,006) 203,800) 1,576,90€ | 209,000] 639,000) 2,608,00( | 385,000 | | 202,300) 1,545,306) 109,000 
1920 . -| 669,500 3,077,600) 281, 700) 92, 575. 2200) 58,000) 755,600/3,51 1,006 50,206, | 101,300) 757,700; 49,000 
1921 390303 280, 7, 800) 640,700) 79, "600 302,100) 1, 645,300 | 254,500 | 65,000) 816,900) 62,300 


1922 -| 408,500| 2,268,300! 427,000) 101,700) 767,301 137, 100) 490, 100) 2,996, 370,300) 127,800, 956,600) 113,840 
1923 623,600|3,363,300| 443,500) 175,400; 403,100) 114, 800! JO7 ,400)3, 745,300 | 417,271 187, 606) 514,906, 98,100 
Ist half } | 


| 
1924 ..| | 631,600|2,904,700 614,800 221,000 538,500) 173,000) | 741,200)3,266,100 


| 
| | | | 
July .| 615,600) 1,784,900] 623,400) 247,400! 704,900) 177,000 69,30 809,40) 5000) 240, 100) $94,300) 154,200 
August . .| 588,900/1,891,100| 642,700) 239,400) 667,500 177,000) 527,50 2,541,500! 570,000) 233, 300) 792,700 153,100 
September 569,200)2,0: 53,200) 628,600! 233,900} 682,800) 173,500) 645,000/2,815 586,300) 239,800, 849,000 155,000 
October . .| 586 "400)|2,477,000) 646,700) 241,300) 744,000) 185, 678, 500/3,111, 596,900 243,900 920,800 164,800 
November 583,500 2,509,600] 621,100) 212,300] 770,300] 181,500) 672,800! 3,107,206, 546,700 212,960, 949,200) 154,600 
December | 580,300/2,961,700 652,000) 241,500) 855,500 196,500} 551,000)3,551, 800) 5 593,000, | 233,900 1,028,112) 179,000 
| 


553,50 230,000 715,000 147,600 


1924— 


1925— | 

January | 569,400/3,367,200| 655,900) 244,300) 891,600) 193, 605,104, 179,500) 596,000] 241,200 1,157,200. 167,400 
February | 541,900/3,214,100| 623,700] 240,700) 855,800) 172, 900) 652,300|3,740,000) 557,600) 234,800) 1,132,200) 154,000 
March .. 607,900/3,564,200| 675,100) 275,900} 970,800) 194,700) 684,700/4,180,300) 594,900) 262,106 1,175,109) 174,800 
April. .| 569,800!3,258,950) 672,400) 262, 878,400) 183,400) 597,600) 3,587,500 575,200 245,900 1,043,100 163,400 
May . .| 568,000/2 930,800) 692,100) 269,300) 941,300) 185,900) 651,600|3,458,000 584,300! 247,600 1,092,400 163,800 
June . 510,300) 2,666,100! 689,300] 208 400) 922,300) 186,200) 585,400) 3,207,000) 587,800) 192,700 1,086,500) 167,600 
July . 492,700 2,664,000) 709, "600) 165,100) 868,100) 198,500)! 590,400) 3,087,500) 613,000, 152,000) 1,010,300, 180.300 
August...) 444,500/2,704,400! 698,300) 162,900, 750,500! 197,800)| 477, 604,400) 147,300) 881,400) 170,000 


tf Lorraine and Luxemburg were excluded from the German returns atter 1918 ; the Saar in 1921 and thereafter; and 
Upper Silesia from July 19 


WILLIAM COMPANY, 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


FH 18, BENNETTS HILL, BIRMINGHAM. HH 
Be 
ss| 18, BENNETTS HILL, BIRMINGHAM. 1, HONG KONG ROAD, SHANGHAI. |is 
11, OLD HALL STREET, LIVERPOOL. OCEAN BUILDING, SINGAPORE. 
ss| EXCHANGE BLDGS., PORT TALBOT. JAVA STREET, KUALA LUMPUR HH 
as FOWLERS BUILDINGS, BOMBAY. 5, SHAFFRAZ ROAD, RANGOON, as 
rH CLIVE STREET, CALCUTTA. COX’S BUILDINGS, KARACHI. HH 
FH ANGAPPA NAICK STREET, MADRAS. P.O. BOX 1580, CAIRO. HH 


PIG IRON 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c., 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 
two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


SITUATIONS VACANT AND WANTED. 


IE-CASTING.—An opportunity occurs for Firms 

desirous of entering this unlimited field to secure 

the services of a well-known SPECIALIST, with prac- 
tical experience of Pressure and Gravity. 


Advertiser has 125 years’ successful record as 
Manager with Premier Firm; can design Equipment, 
Organise for sound Production, and influence Delienee 

Would put a before BUSINESS 
PRINCIPALS. 

Box 510, Offices of THe Founpry Trape Journat, 
Bessemer House, 5, Duke Street, Adelphi, London, 
W.C.2. 


proposition 


UNDRY FOREMAN, age 45, requires position ; 

practical knowledge of Dry and Green Sand Casi- 
ings; also experienced with Jar-ram and Squeezing 
Machines.—Box W. A. G., Offices of THe Founpry 
TRADE JOURNAL, Besserrer House, 5, Duke Street, 
Adelphi, London, W.C.2 


ORBMAN MOULDER desires change; age 50; 
present situation 25 years ; experienced in Mill and 
Forge work, including Chilled and Grain Rolls, Cupola 
and Air-furnace Practice; Metal Mixing by Analysis.— 
Box 512, Offices of THe Founpry TRApE JouRNaAL, 
Bessemer House, 5, Duke Street, Adelphi, London, 
W.C.2. 


OUNDRYMAN, age 40, requires position; experi- 
enced Rate Fixing and Estimating; first-class 
experience of Ferrous and Non-Ferrous Metals to 
Government and Admiralty snecifications.—Box 514, 
Offices of Tue Founpry Trapge JourNaL, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2. 


FOREMAN PATTERNMAKER, age 40, desires 
similar position owing to closing of present firm 
where employed ; good control of men and good eng: 
neering knowledge; present position held 17 years.— 
Box 492, Offices. of THe Founpry TRADE JouRNAL, 
Bessemer House, 5, Duke Street, Adelphi, London, 
W.C.2 


MANAGER, for large Foundry in Eastern Counties, 
producing Steel, Malleable and Grey Iron Cast- 
ings ; must have sound theoretical knowledge, combined 
with practical experience, and have proved his capacity 
for management ; a good salary is offered to a first-class 
man. Applicants should state age and give full par- 
ticulars of training and career.—Box G. W. S., Offices 
of Tue Founpry Trade JouRNAL, Bessemer House, 


5, Duke Street, Adelphi, London, W.C.2. 


PROPERTY. 


FOUNDRY AND ENGINEERING WORKS FOR 
SALE AS A GOING CONCERN. 


LD - ESTABLISHED BUSINESS, with well- 
equipped Shops, together with Freehold. General 
Castings up to 30 tons. 
Apply :— 
T. E. ROWELL, F.C.A., 
1, NORTHUMBERLAND PLACE, 
NORTH SHIELDS, NORTHUMBERLAND. 


PATENTS & TRADE MARKS. 


PATENT YOUR INVENTIONS, Trade-mark your 
Goods. Advice, Handbook and Cons. free.—B. T. 
Kine, C.I.M.E. (Regd. Pat. Agent, G.B., U.S.A., aud 
Can.), 1464, Queen Victoria Street, E.C.4. 38 years’ 
refs. "Phone 682 Central. ‘ 


RON MANUFACTURE.—The Proprietor of Patent 
No. 189622 for “ Improvements in and relating to 

a method of producing wrought iron” is desirous of 
entering into arrangements with Manufacturers o1 other 
interested parties for manufacture and exploitation of 
the invention in the’ United Kingdom on reasonable 
terms.—For particulars apply to Fert & James, 11, 


Queen Victoria Street, London, E.C.4. 


MACHINERY. 


OR SALE.—20-in. and 24-in. Hall’s Invincible 
Sand Mixers ; the original and best machine in the 
market for mixing old and new Foundry Sand, Coal 
etc.—Apply, Penney & Porter (Ena.), Lrp., 
zincoln. 


AND MIXERS.—New and second-hand. Ask us 
to quote.—W, Breatey & Company, Lrp., Russe!} 
Street, Sheffield. 


MACHINERY, PLANT, 4c. 

Nearly New No. 1 “ CHURCHILL” INTERNAL 
CYLINDER GRINDER ; capacity 6 in. x 15 in, 

18-in. centre SLIDING AND SURFACING 
BREAK LATHE, by Pollock & MacNab; swing, 13 ft. 
in gap. 

27-in. GEAR-CUTTING MACHINE, by Biernatski, 
for cutting skew or plain gears. 

Two No. 3 “OWEN” UNIVERSAL MILLING 
oe working surface of table, 3 ft. 11 in. x 
12 in. 

TWO LANCASHIRE BOILERS, 30 ft. x 7 ft. 
6 in. ; now insured at 150 lbs. pressure. 

VERTICAL COCHRAN LAND-TYPE BOILER, 
14 ft. 9 in. high x 7 ft. diam.: heating surface about 
500sq. ft. ; working pressure, 80 lbs. per sq. inch. 


Catalogue (6,000 lots) on application. 


THOs W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS. 


ATTERNS.—Inquiries _ solicited; quotations by 
return ; shop equipped with modern machinery ; 
quick delivery.—CLeGHoRN & Company, Midland 
Pattern Works, Spring Gardens, Worcester. Phone 264. 


@iEA SAND.—Foundry in South-East Midlands 
\ invite quotations for approximately 150 tons of Sea 
Sand per month.—Reply to Box 508, Offices of Tue 
Founory TRADE JOURNAL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 


NEW CUPOLA 
30” DROP-BOTTOM CUPOLA, by 


Constructional Co., new and unused, 


£45, F.O.R. PORTON. 


LADLES—GEARED 


30 Cwt. EVANS, New £24 
2 Ton EVANS 
5 Ton STEVENSON = £38 


BUY FROM ME AND SAVE MONEY. 


ALEX. HAMMOND, 
FOUNDRY MACHINERY MERCHANT, 


“ BOXTED,” SLOUGH. 


FLUX rounory FLUX 


for BRASS, IRON and STEEL, Etc, 


In ‘‘Doric’”’ Metal Flux you get a maximum 
efficiency in Castings. 
Liquidiser of Metals. Purifies the Metal. 
Eliminates Sulphur and Phosphorus. 
Will give you 1007/, Clean and Sound Castings 
no matter how thin. 


Write us freely. Your enquiries get personal attention. 


MANUFACTURERS : 


The Lancashire Metal Flux Co. 


Foundry Specialists, 


Manager. 


ARTHUR GREAVES,) HEYWOOD, Lancs. 


— 
| 


